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fc^*^ 1 tB«©:3 v-Xt^A. 

^EPB#tC&=&T-5^SS:«AitM*« 2 IB«£03 > tizL 
— I^' vy^.7^A. 

[0 0 0 1 ] 

tt. lS?Sco^^^&|wiP#¥fTlc||fT-r?):ii:0-e#^R I 
(1) f^m<D^^ rtfigPi^gR I s CT-f i7D:/p-fe-y 

-y- . 7— :^'7=-/7 5^-\'j (Extensible RIS 
C Microprocessor Architec 
ture)SMOS 7 9 8 5 MCF/GBR. *H 
^ffFSJiS^O 7/7 2 7, 058^)1991^7;i8 



(2) 

2 

B\hm^ ^m^he T. Nguyente. H^UZLtl 
icm-rSiNfS¥5-5 0 2 1 5 3# (!|f^¥6-5 0 

1 1 2 4#^^) o 

(2) ^m<D<^^ (j-^y'^^^^cD^wm^^^mm 

(RISC Microprocessor Arch 
itecture with isolated Ar 
chitectural Dependencies) 
SMOS 7 9 8 7 MCF/GBR, ^Hffll^WaiS^ 
10 0 7/7 2 6. ^AA^. 1 9 9 1 ¥ 7 8 BUie. 
BJ^-Le T. N g u y e nftil, RtXz:n{C*t>ic>-r-5# 
5-502152^ (#^iP6-5 0 2 G34^^ 

(3) nmo^w mw.mi^V7.^ -t-yv^mrnhn. 

R I SCv-r^'nT'D-k-y-y- • y— +5^^^-VJ (R I 
SC Microprocessor Archite 
cture Implementing Multip 
le Ty p e d R e g i s t e r Sets)SMO 
S 7 9 8 8 MCF/GBR/RCC, *@!|#fFtHS 
20 ^07/726, 773-^, 1 9 9 1 ¥ 7 ^ 8 H tiiS> 
^?B#S a n j i V Gar gffi, RiyJCinfl^fJiSi" -5 
5-502403^ (1#^¥ 6-501805^ 

(4) ftmcD^^ mmbyy-^tm^y^m^^y:^') 

•\' (RISC MicroprocessorArch 
itecture Implementing Fas 
t Trapand Exception Stat 
e) SMOS 7 9 8 9 MCF/GBR/WSW. * 
30 fflifttftii^^ 0 7 / 7 2 6 , 942-^, 1991^7^ 
SBtB^. mm^'Le T. Nguyenffi, Sri^cn 
(C^-fJS-r •2)!HfS¥ 5-502154^ (!Hp*¥ 6-50 

2 0 3 5 . 

(5) mm^^ r->>i/;i. . ^'•yT' • '^-v • T^'j > 

rJ'-^^hP — (Single Chip Pag 
e Printer Controller) SMOS 
7 9 9 1 MCF/GBR. 7RH#ffFm^|g0 7/7 
2 6. 9 2 9^. 1 9 9 1^7^ 8 amm. ^??#De 
rek J. L e n t zte. Rt/^Cintc:*H€;-r-5#S¥ 
40 5 — 5 0 2 1 4 9# (!|t^¥6-5 0 1 5 8 e^ii 

(6) rS3gcroSa7'P-fe-yif<&tt-3l?-hT 
^c:t<DT?*-5-7-f ^^pyp-t-yii- • 7-+7^^^-vJ 

(Microprocessor Architect 
ur'e Capable of Supporting 

Multiple Heterogeneous P 
rocessors) SMOS 7992MCF/WM 
B, *Hi|#f^ffigi^O 7/7 2 6. 8 9 3^. 199 1 
^ 7 ^ 8 B mH, mM^D erek J.Lentz 
50 RU:LtHZ^Jt^-t^^m¥5-5 0 2 1 5 1^ (t$ 
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3 

g2P6-5 0 1 1 2 3^1>^) . 

[0 0 0 2] ^mmmmm\t^ii¥\h^(D^9cm(Dm^ 

;t-5*Bli|#nFmS 07/727. 066 ^©g^ifflSOge 
[0 0 0 3] 

^•\'(Digat«S^^'^-t>y h • :3>tr^-^' (CISC 
— Complex Instruction Set 
Computer) 7— Sr^ffl L/t*)®** 

(RISC-Reduced Instruction 
Set Comp u t e r) 7—4^5=- i'^^SrSfflL 
fcfcO^TtC^aUTli*. CI SC7-4^T-i7 5"-^ti 

[0 0 04] C I SC/l'f T'^'f > • T— ^^i'^^-^'© 

^t\zm.<^m^^^(r>^ntimm^rz\tW'± (s t a 
I I) $n-5(DT% i^Ktp^iCD/i-f :/^-f > • 7.7— 

AtStyD-fe'^-y- • •y-'f i'JI'^PBl-f >7i'7^-<':/ (ina 
c t i ve) « •tUt)%^W]V^CD^^\Zt£.-DT\^^^. i\ 

(psR) tt)i9stfns^fi=n- h* • i-'jTs&izmii^n 

CO 0 0 5] ^2CDrp^gitt, yp^^A^-^T. h U-A 



(3) 

-5. -)ISMtCT'-:J'$r^>?X^' • 7 7-f;KC7. h7T-5 
#^*^^J>;&:< it) 1 ^©^frXx-vf^iiUTffla*^ 

STUvX^' • :7 7'f ;i/^7i7-t7-r^c:t75^T'$?icii 

^0\zn.-:>X^^^, ^^<D^^^'m7-t^\Z\,lL. Xh7 

10 i,i^<D*^ftaMT*-5. r]>trj.— 5'<DiifT 

7.;l^-:/y ^<^7 h'J-A*i3lfT3n-5llfl:{C:£ 

[0 0 0 6] mswFp'i^n, ^"f?a{*cD^fT*^^ec:s 

pgST«-te<, V-1'i^P^p-fe-;/1i-ift:<7)y\-K'^7x7 
>CD4^ffi (s t a t e - o f -ma chine) is^i^m 

;^-^>^yp-tr■>-ti-^c3lfT^•ti•^£^S;!>t^.-5. h^y 

h 7 -fmrnji—^ yAmm tc iiff ^ j; ^ ic -r ^ 'i;^ 
mv^izh'yyzfAmntzsEmimmx. 

30 ^^i^^mmju-'fyo^^TmizmTtLUiftnt^ii 
d^er-si, mm)\^-^y<DmmmtmTm\z/'^'iz^y 
t^tctf)tzmt>mr^w±\:'. yp-t>y-y-cD7;u-:/!y h 

[0 0 0 7] C 1 SCT—^y'i/^^'im^miZ^-OT. 
to -K©«i^W*iJ8lr(C5fe4-pT, T'^-f >llff 5:l3tff 

7 S <J-A©«ia{c:iijr)ji*^?r*Ht-S)CSJ^(D%^SSa!S: 
'>;^t < -r 5 d i * , giJO/N- K -i? X 7Tff 5 t nJ^E 

[0 0 0 8] ;ine>co«yt:&r*(d:, BJ3^>A>tci6J)a/N- K 
9X7*«ii«<b-r-5t>«)T«*-5d^ ^(Ti-n^'^mz^ 
50 SijcDpg^TJt**. t^SO. :/7>5"^#:3-HG)S*IW 
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5i-pT#^<DS^ff €r^tt-5fc«>ic«. ^n-irt%yvy=f^ 

[0 0 0 9] R I SC7— ^^T-^'^^T^. V-fi7D:/ 

izis§,\z^w\^t^z.ii\z^r)X. ±m(omm<Dg'<^m 

A'-f A7.TSCiHJ;oT, fi^JfeOR I SCT-4^T-i' 
[0 0 10] ^mfifSiO. R I SC 7-^5^ i' 5^1-1:1*3 

tt§A-K'^x7 • -y-Ti^-hUft/Mb^n, !^^^st■r^ 

•5, ^©^m. R I SC7— =^^T-i'5^-\'«. 
vi^n-(':f^^>xm^^n^^muu-\i/7. h7# 

<5. nmz\-iR I S C7-4^^i7^^tt^liigtt 

[0 0 11] R I SC7-^7^i7 5^i'(D|g|t«-^W 

{c, zf^>^. iyi^7.^mmRzsm^izmi^xci sc 

7-+^^:7^-\'(ce^-r)TVi^Rg!g$r[HljeU. 
ft/Mb-r^J;^irfc£-DTVi^. R I SC7— ^^^^'^-V 

(stal 1) U7Jrj;-pT*i;^if£*<£*/h 

-fk-T'Stifefr. •7'y><DVim^iii.tfi<Dmnmw\i,zm7i 

[0 0 12] b*»U, -JKJC^^SnTVi?)^**^*;*: 

"litc:S;l;t7.;i'-7'-;/ K • A7:i--v>x©|S]±li, tie 
Jt5(DR I S.C7-=^T-i7^-V't;:J;-pT«^aiCiifiK-r^ 

:Lt^^X'^U\^^o ^©ife*, vinic^*3S;^-A— X* 
7— (super-sealer) tP¥tfn57— 

-ijswfctt, m^(o^^?:mmmnizmnr^z.i: 

iZ^-oX. ':fu±yD-<D7.)l—zfyhiitmWil,Zf^±^ 

i;=f-\<r>^'^hc I sc7-^x^^i'C0i^Sil^i;T 



(4) 

6 

[0 0 13] 

-«SWSWH«£*OC I SC7-=^7^^5^-ViR I SC 

10 [0 0 14] 

iz. ^^mmz^^-r-i 'ya-fn-ty-^ • 7—^'Ti'9-'v 
sc:t*pI«gicUTi>s. ci<Dv-i'^p::/D-fe->-y- • 7 

h7f}^<^^^±y h=^yD^y^-t 
?>it*<7)^^:7'U "7x-y5^ • ^x>y h5rffiATVi-5. 

I FO«mi A*>y7Ti:^2A' y7 7S:^tf«»«) 

i^^-fe-;- h • A' 7 T <C^^-t h ?:S(/iT*3 < 7 
20 rU>Cfo:>fztbizmM-^nrch<DX$>^. ^^mrr:!- 
yhit. Uiyy.i''yr-i)Vt.^fi.(Dmm.=i.-yV (f 
unctional unit)*^ tl, ^ 1 

yyTt'm2nyyr tcBA^nTVi-5^<=n-t -y h 

W^^^W l-Z)Srai-rSI#g?&«f-:3#^$iJffll:xx-y h=S:«;^ 

5^— ^iSSS (datapath) T^titlTVi-SOT. 

X^' • 7 7'f;i''»-©1t?8c«Sfiit7i7-fe7.7iiW^{c;4-DT 

30 Vi^. 

[0 0 15] U-v'X^' • :7 7-f jUttl/i/XiJ' • -t"-^* 
-B#&5JCX V7\.Xi6<tz.ib\zm.m^n^m'ty hcDx 

ixX^ti, ^^7>^Jiafl=^1- (out-of-order) 

xm=r^n^mzm.m.=i-=iy h\z^^x^m.-^nTzy'- 

n-5. -my"—^ • \y'J7.i'\zysV7-^ntL'f—d'\t.m 
^m\z^m-in. "toy^ii^cn-t^-r^xa^mn^p^ (i 

n-order) ^^0)|lfT*^^7 LTjgjS^Enfc. ^ 
40 ^7. h U— ArtO^'^P'ir— >*TIElS;^-7->>4S 
«ij&ijlA/yt*t#i7"J7$n-5Av Ui^X^ • ^r-fJUC 

[0 0 16] M^lC^^X h7*^^<D^^-fe>y h©y>J 

fy h*<*f*^:^^>^^^xhU-ASt;yp>'-v 

f*#*y7>^^^'ff t?iO»-5P;&©^&<^X h "J-A, 



58 2 0 0 0 - 3 5 7 0 91 (P2000-357091 A) 



7 

«gtc:f 5±T3a«w?^ctf;sw#^x h u-A^nJt6^c-r 
*c:t/i<, ;ine.®l£3SyP->->'^$:7x';;^LT 

(0 0 17] tA±<D<»:*50. m^mz 

[0 0 18] ^h\Z. ^^BJcDgiJcD^l-^tt. U-:/7>^ • 

tr, m^<DUi^7.^ ' yr-(jmm^mA.T\>^^:Lii\z 

[0 0 19] ^^fC, 2|s:»l^<DSijOfiJ,^«, D-HtX 

m\z^ojEmizmn-c^^^o\zvft:itx-$>^, $e 

hizJ^-DXhyy:f^m^-*)-yf^-hLXmt>mr^^^ 

[0 0 2 0] 5 etc, ^^^mmmmAit. ^'f >RtK 
^tnzj^^xmmxui^^'-yy h • f^y^ ■ XhU 

-M.ii^9cizm7^tixh. y^^m\z^rjxm>bn^±i$- 
7'D->--:x^^^:/•J:7x•:/5^^#■^^f^J 

e^ilE-r-SCttCcfc-pT, ffi^iX^!f7'P->— >'-V#'^$' 
0l^r S r t pJlig U d t T * -5 , 
[0 0 2 1] 

mBR<omm<Dmm] sir, ^^m<o^m<Dmmtz-^^^ 



(5) 

[0 0 2 2] 

I. V'f i7p:7'p-k.;/-y- • 7— +7=-^^-v©«Eg 

I I . ^^y x-y^^ri-y h 

A) 1 

B) I Fvmmf^^ 

C) 1 FVXl EVUm^>'$'y:JL-7. 

D) PCP-:/->i' • NcDffiM 

1) PF*J;t/Ex PC$fJ^/x-:5' • rL-.7 h©|5faB 
10 2) PC®JP7;UP*'JXA(DI¥iffl 

E) ti|jij;(-i3j:t/f0im©5aa 

1) «JS 

2) #l^fflfiMi^ 

3) raWflajil. 

4) A>K7 • ^-CXA>;/5^t'JiS'-> 

5) ^Xh 

6) hyyy-^^ 
III. ^fr<^^ff^->y h 

A) I EU^'-^'iggScDPiBH 

20 1) i/i^x^' • 7 7'r;K7)i¥iffl 

2) SS-x-^SSSCDPiS 

3) ??i!i/Ma:-^5^-^'iS8SroPiffl 

4) :/-)\^ • l/v'T^^ • ■x-i5'MSSO»ai 

B) D- h7$^J^S3---J/ h 

c) I Eusfji»ijig§©»iaB 

1) Ey^:3—\i ' zL-y h<omm 

2) ^F--^- U- • 5"x-y* • n-v hCDPSB 

4) u-:^x:J'esc«rL-.y i>(Dg¥«8 
30 5) ^^ftn^—y h<Dmm 

6) ^TSiJP:!:^-;/ h<7)psg 

7) }&&mm^~y h(Dmm 

8) $iJifl7P-$iJffll:3.-.;; hCOl^SB 

9) /'^'X/-xy.mm^-y homm 

V. ^^yiy^m'm=L-y h 
V I . mmisczffiSdk 

[0 0 2 3] I. x"fi7DyD-t 7-^^7'i7^-»' 

40 cD^as 

0 1 «*^ig©7— +7^>:75'-V. 1 0 OCDiagtr^-TfeO) 
T'*^. ^<^7x->-? • rL--> h ( I FU) 10 2i^ 
^mn::J--yh (lEU) 1 0 4 «7-4^7^i'9"^ 1 0 
0©4''6<i:fi^^«gB^T'^-g>, <5S^^ U • ^--^ h 

(VMU) 10 8, ^^yiya.pm:i~y h (CUU) 

1 0 6, i3J;0^;>^^ U$i|!ai:i--:/ h (MCU) 110 
ti, I FV 1 0 2 tl EV 1 0 4<Dmm^t.miZ^^^- 

H (MAu) 1 1 2itm^mmmtLx. t-^t-^ 

50 f^ir 1 0 0$r»!>f^$-ti-Sfc«)Ofe<7)T*S. t)-3<!:fcM 
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AU 112 \%y—^7-^=f-\ 1 0 0 <D—-0(D—W^fi.-=i 

§«CD(ffjg^JfiC»JT« I FU 1 0 2, IEU104. VM 
U10 8, ecu 1 0 6i5J;Z>'MCU 1 1 0«Sf*<D 

0. 8 5i'D>SSft;l'--'l'C0lStt:^CMOSyD-t7.$r 

nmLxi^y'tf)v ' ->un> • 5^>;/y±tciissn. m 

1. 2 0 0, 0 0 0<@0)h7>>?X^'*^e.«tfi£$nTl» 
S. 7— 4^T-i^5^r 1 0 0©gipyP-t-;/-tJ-*;t»i->7. 
5^A©^^D>y^3SS«4 OMH z L*^L.. 

^ttl 6 0MHzT?*S. 

[0 0 2 4] I FU 1 0 2CDS*6<]tSf'Jtt^^S:7x y 
I EU 1 0 4»CJ;.l>||fTA^<S®$nTt^^FBl^^ 

CO 0 2 5 ] ^^mmi-mmmm-rnt. s^^fis^d^ 

3 2 f>y hlC@^$riT<.i-5. "^^O. 4 

<BcD^^*^e.nc-£> r/\'-^.> Kj (bucket) «CC 
U 1 0 6 f^Oy^^m^^^- 1 3 2 A^ii 1 2 8 t*-7 h 

tiW^^A'T. 1 1 4<&MaLT I FU 1 0 2iZj:-DXm 

X. I FU 1 0 2 iiCCU 1 0 6FBl-rfTt5tl-g)o :7x-y 

5^$n-&^^-b>> h©i5ST Hu-xti I Fu{*a, urn 

tJiD^T KUX*«*afcAX 1 1 SiSftT I FU 1 0 2 
*^bai:^^n. $ I EU 1 0 4 tVMU 1 0 8Fb1^ 
ifg-&-r-5{'t'a> $im*5i?>'T HVX^ffl/N'T. 1 2 0±(C 
ittb^tl-S. VMU 1 0 8^<D7-^±.7.(Di<^m. (a r b 
i tration) «IFU102i:IEUl 0 4 Op 
;^75WMU1 0 8 ?£r^ac0^ffl3SilS<!:bT?iJffl-r-5C:t 

<Dmm^—i>^<D7 h*UX*^«-r -STfify I 

FUl 0 2*ie,»jp5-f>i 1 6 ^mm\^xm.mz^^ 

>v->3.$iJW:i:^.y h 1 0 e^^gji^n^. I FUl 0 2 

118, 1 2 0©T KU':^gB^>»-<J:-5TVMU 1 0 S'v 

n^, IFU10 2T«. dCDitlg^— V • 7 
^«i^**WMU 1 0 8{cm$n7t:fe<i:f^ge3^a-lr-;/-y- 
. ^pyi? . -y-^^;|/01/2©fr1fC> VMU 10 8*^ 
5,7 Hl^XSlJffll^-l' > 1 2 2iSSTii:^{C^^-;/i^aLS« 

^zL--y h 1 0 e^veii^ns. 

(0 0 2 6J I FU 1 0 2{Cj;c>T7x-y5^$n;t^^ 

Eui0 4tjs$n^. umm^\t.. umv-i > \ 2 & 

tiithX I FU 1 0 2 t I EU 1 0 4rflT^t) t«9^?n 
1 EU 1 0 4fHiZ^^t^l^>>:^^ • 77-f-'U'^7^-t 

>^S'isMfr-2)7 wtaj^-f > 1 2 ertcDi'— 



(6) 

y-V h • 7 HUX • 'J^'-> • A*7>$rigE&bT I FU 1 
0 2'\ji0iI$n-&. 

[0 0 2 7] IEU10 4«, ecu 1 0 61^1' ^lte> 
ntzy'-^m^^ V va. 1 3 4 i<7?FBlT 8 0 t'>y Vmw. 
• AT. 1 3 0 ?rSbTx-5'^7> h7b, 

— 5'<&«J0ai-r. I EU 1 0 4*^*x-:5' • 7i'irX-r-i) 

t^(D!^S7 H^x±#:^i«(l^a?A♦x 1 2 8<o7i>'u:^gB 

^{^.fcoTccu 1 0 O'Nis^n-s.. sfc, vmn7.\ 

10 I EU 1 0 4 tccu 1 0 6 t<^^T^oto-r^;it 

fc-C**. I EU 1 0 4«, {SSt"— ^ • 7KU:^€;C 

cu 1 0 'o^mtmz-M\^fz.mwf—^ • 7 

M-rSfc^W^jigtLTVMU 1 0 8<&i£ffl-r-5. "f— 

X • AX 1 2 O^iSSLT VMU 1 0 B'viK^nS. I 

FU 1 0 2(CM-r^:t'^l/-->3 >i:||/^D, VMU 1 

0 8 tt?**5-r-5!^ii7 KPXSryN'T. 1 2 Oj^fiT I EU 

1 0 4'vig^-r^, 7-^^i7^-v 1 0 Oa)JfjS*S6fi»J 

I EU 1 0 4ttifea7 Hl^X^&^fflUT, D-H 
20 /X h7 • V3 >75iiEbV^yni/'7A • X hU 

- ABiJ?:TfT*^nT ■& d i ^ «S*i«6T l/i 2, . 

CO 0 2 8] ecu 1 0 6«. !^a7 h*UXT««Ufc 
7'-5'S^?:^^ffl=^^-V -yv-o. 13 2 t^"— + 
->3. 1 3 4CD,i:*. e>*^K^-r-5:^A>^)SI£T^-5*^<i:-5 
Ji^5:flJ»J-r'5t»£5l50A^ l/^;i.^igSrfiiATI,iS. 7<> 
■tXS**^#^ffl4^^-y->i 1 3 2^tz.\trf—9m^\ 
•y 1 3 4'\7^?-feX-r^;itTiEb<}i§J£T^'&« 
ecu 1 0 6li5^-:S' • AXl 1 4, 1 2 8 

30 CO 0 2 9] X— ^' • 7^-feXS**«^^ffl + -V"y->:3- 
1 3 2*/ttt5'— ^ffl^^^^-yv-i 1 3 4*>^iiS|J£T#^t 
ecu 1 0 6«5ctJi£;-r-5'^S7 KUX^MC 
Ul 1 O'vjgU, MAUI 1 2*t. S*LTV^SCOtt^ 
5? D 7 ^ -fe X T « Sii* 7 ^ -t X T » -5 55^ miJ 
t« SS^riritccCU 1 0 60V-X^;t«?5$t+^ 

•y 1 3 2 , 1 3 4 •^m\t^<D\z-\-'riuym'^m.ii 

J;tXS:*:t'^U— v-a I FUl 0 2 I EUl 

0 4 *i ^tii$nfcSi^Wx-i5'S*iKI«-rJltS;tJe>CD 

iiipis^siJts^t)-)^{iMeu 1 1 O'sig^n^. 

40 CO 0 3 0] MCU 1 1 0«. 5f*U<«#-h • X-f 
•y^ • OL-'y h 1 4 2 5-«iAT*3 0, ::<7)aL--y 
*t6]X-37 • ;\*X 1 3 6 (CioTCCU 10 6 tCO#^ 

ffl^^>y->^ 1 3 2fc«^^n. ^ • AX 1 

3 8lrJ;-DTx-^'ffl=^^1'>y->i 1 3 4 (ci^i^SnTl/^ 
•5. it^-V • X-f 1 4 2 ttS2|s:WtC«;*C#;4'V;i/^ 
:/U-^1tT$)0, $fJffllA'X 1 4 07!)^e.»^c#lS7 Hl^X 
^«»(^5l^-hP0 Pn 1 4 6o-n <^l'^-rn*^'\ii^ 

1 3 8'v.<Dx-^©^:*rrfi)eHl^nI«glC-r-5. MCU 1 
50 1 OtCioTffla^nSS/^rU • 7d7-tX®*«, M 
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(7) 

// 

AU 1 1 2&7i7-t7.-r-5t#g*$n^^-1'> • 
T-A • P^^r'J • A'7. 1 6 2'\CD7i7-t7.^{4>«-r-&BW 
T/}?— h 1 4 6o-n (r> 1 Otg^a-^ltens. x-^'tte 

2i<Di* igg*^«i5i $ n ^ i , M c u ^ 

I 4 OijSSTCCU 1 0 6 LT. 5^^- M 4 1 43 J; 
DC;}t-M 4 6o-n W^t-^ffS^T-S 1 :P<£MfiLT^&^ 
ffl + -\">->3. 1 3 2Sitttx— ^ffl^-^->->j. 1 3 4 t 
MAU 1 1 2 tor^lTx-^'^GjiT^.' i:?&B3S&-r 
^, 7-=^7^i7^V 1 0 0©iifjillJg^J-C«, MCUl 

10 it. nmzitccvi 0 6 tu AVI 1 2m^^m lo 

roj:-5(rLfcO«. g«CD^-^P#rB^SrM/hfCb, MCU 

I I 0 iz—ornf^^-r^'f-^' ^mm^tzit'smLf^ 

[0 0 3 1] II. ^^yjiy9- • N 

• h 1 0 2 (Di^xi/><> h ^0 2 

^^>h7!)n FU5^-5'iiigSi*'JffliJiiK»c:M-^-rs«^ 

[0 0 3 2} A) I FV^-^m^ 

■ A'-v7t 2 6 0 iZ-mmZX h7UTt5<^^A' 
7, 1 1 4*^t>$^*-&o 7'U 71 - 7r 2 6 0*^ 
e>©#^-t:>7 h« I 7^:3- K • h 2 6 2 Srii-pT 

1 F I FOa.-y h2 6 4'vig$ns. ^h<^F I F0 2 
6 4<Dmm<D2 7.r—zy\Z7. h7$nfc^^-fe-7 
T^-r? - A*7. 2 7 8 . 2 8 0 2:3 LT I E U 1 0 4 IcS 

[0 0 3 3] Z^^J yx-y^ • n-yyy • :ix«;/ h 2 6 0 so 
«— StC 1 -pCD^^-t-y h<&#^A*X 1 1 4d^^)§tt?J 
-5. 1 2 8 f-;/ hi^#^-fe«y -figtCT^'J 7 

x«;;g=- • /t'i'^T 2 6 OCO;i*'f > • ;'?';/7r (MBU 
F) 1 8 8gK^i^CD4-S>(D 1 2 8 t'y higyj :7x->'5" • 

iiJDCO^^-t y h«*iS4-:>*T|Sii;<kpfC. 2r)CDl 

2 8 tfy y-^- h • A*y 7 7 (TBUF) 190 
royj7x-;/^ • A* -777 • P-ir-v-a XC, $/!:«2 
•0<r> 12 8 t'-y hl67'Di>— • 7 7 (E BU 

F) 1 9 207'U7x>y5^ • y'N*-y77 • oy— v-a >JC lo 
#^)itrri*ipIffiTfeS. ^fjS7-=<^x^5^-\' 1 0 0 
T«, MBUF18 8> TBUF 1 9 0 $fc«EBUF 
19 2 rtCDT'U 7x>'^ • /N'-y 77 • n^^^ — -> 3 >C9li 

>>77ai:^jA*x 1 9 6'\eiii-r-5ct*«ojtgT*s. $ 

^tr, it«^7;j--;UX;i'- (fall t h r o u g 
h) ^<^-t y h • A*7. 1 9 4ti. ^-^y\'7, 1 1 4^£yj 
7x .y5^ • A*->7 7tli;^3-'t7. 19 6 iiH*lr^i^-r d 
t{CJ:-3TMBUF 1 8 8. TBUF 1 9 0t5d;tXEB 
U F 1 9 2 ^A-r /"?;^f-5feJ6<7>'b©T?fe-2>. so 



12 

[0 0 3 4] »3S7-+7^i'5^r 1 0 0T«. MBUF 

1 8 8li^eW*Ac«^-f >fiil^7>h'J-A*<^)^^-t 
•y h«rA*y77-rS>t*»-fiJfflSn?>. TBUF 19 0 

T'U 7x-y5'L/c^^-t: -y h ^A*>y 7 7-r-5;tii)(CiflJffl 
$n^o t(Of^m, 7''J7x y5^- A-y77 • n.X-y h 

2 6 0^aLT, ^fr#€r:r7>^#<^©fe<i:(CB*m 
Tli'2)Wtgi4®$).5i^;^(D^^X h 'J -A^T'U 7x y 
^-r^Cli;5^*T^-5. :i<Dmm\zi:0. MAU112(D 
ft^P#FBlfSfi</^t^i:LTt>, '>i^<<hfcCCUl 1 2 
'v<D£t^©7i7-feX#%l^ra*«/j:</J:S<7)T. ^fl^f*^ 
7'^ >5^#^©^ifeB#(' ifc^^^Z h «J -Ad^fti^Mtc 

*5SW©jffJS7-+x;?^-V 1 0 0T«, M 
BUFl BStTBUFl 9 0 ^^Sb^TztbiZ. #^7x 
■y5^ • ^--y h 1 0 2«;^n^Blflg14<Dab-5i^;&CD^<f5- 
X hU-A*:/U7x-y5^-rSC<h75iT#. i^-^HfrOL 
n-y h 1 0 4tcM]iLT«Tfcittl«-rsJ:'5»cfcfc'Lli 

^^I^{^^7'^>5^^^*t^efc$nit.»:#. lEL 
l^^^X h'J-A*i:/U7x>y5"SnT, MBUF 18 
8 (CAnenfc^^lS. TBUF 1 9 OJCiS-pTl^^^ 

X h 'J-AW^^-fe-y h^^TBUF 1 9 OlZW^-t^m 
■g-fi. #^7'U7x>y^ • A>y7 7 • ^:=:'y h 2 6 0 ^ 
ilLT. C:ne)CD^^-tr-y hA^'TBUF 1 9 0 *ie>jt^ 
tc3£ffiCMBUF 1 8 8f*gtD-?-n-enco;\*-y7 7 • □■ir 

— ->3 >'\ejisn5. -etijetiincMBUF 1 8 strx 

hT-^tlfz^^ily hit. TBUF 1 9 0 Aie)tejil$n 

fz^'^^-:/ h ^mt^m^T^ z tizi:-DxmM±m9Jnz 

$n-5. MBUFO-ir— ->3 >'NCjg-r.5TBUF#^ 

[0 0 3 5] I^^IC, EBUF 1 9 2«7''J7x-y5" • 
yN*-y77 2 6 0<&iSa-r^giJ©«e7''J7x-y5'MiS&i 
fji^h<DT$>^. EBUF 1 9 2ttJT^ KttMBUF 

I 8 8^^xhv—M.izm.ritzm-<r)^^. -d^iq. 
m-r^rzist>izmm-^ti^i^m^^xh^)-L.^-y*j 7x 

•y^-t-&B5fcfiJffl$ns. c:<DJ:-5lc:f St. 
^■^l£?8^nfc^^«V7 h'7x7 • ;U-5">^fc«7' 
a'>-i^^'^mLx^m-t^:itA^x-i. -rT(c:7'U 7 

x-y^'^nXMBUF 18 8 iZXmbnfz^itT. h 'J- 
AS:a'r;ii:fj:<7''J 7x<yf^ • A*-y77 • y h 2 

6 o^iiLT^aa-rsctTitT^So -iswj'tt, *3S 
mtz^mt, ««riicTBUF 1 9 o(c^n;typ->--:^ 

h'j-A©7'U7x-y^««Rfi$n. etiffc3in;t«gs 
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^f*=#^:/7>5'#^li> TBUF 1 9 OOffiffl^rat 

h^^-fe>y h«-r-ei^7''J7x-;^5^$nTTBUF 1 9 
0 tCAn^tlTli'&<^)'C, EBUF 1 9 2's3£^J{Cteii 

[0 0 3 6] g^JCMBUF 188. TBUF190*3 
J;i;CEBUF 1 9 2 OS-'ir tt:/U 7 x 5^ • nv^r^ 
tsnT. 1 9 6lCfi^!^Sn, y'J7x .y^ • hlCJ: 
oTXhT$nfc#^-t-y h^miJ^T. 1 9 6±tC3lim 
■r*J:5f'?i-^'^>'^'S« A*7> 1 9 4 ^riiiSf^ 

7D — H#^-t-y hSr^^A'X 1 1 Ai)^^m.&\Z\htin 

[0 0 3 7] jifaiT-+7"^5"-\' 1 0 0-CttMBUF 1 

88. TBUF190. E B U F 1 9 2 (^(^T'U 7x -v 
^- A'-y7r«iti^«HcliF I FOajt?£:^fi£UTli3^t 

7. 1 9 6 fCj*i^$nTV>?>©T, ^^ffl^r-V- ->3. 1 3 
iC^C-pTt^-S. bz&^b. ^^-t-y FU 1 0 2-^31 

ffiT. ccul 0 6;t*tt*^^7i7-k;^.BlflgTfcO, ftfi<^ 

^^•fe-^- 1-«MAU 1 0 2cDTi'-tr7,<&!E-Mt-r^J;-p 

[0-0 3 8] htt-«fla)*:T7'U7x-y5^-n 
jVr ' rL--y h 2 6 O'vig^ni^V^^i^A^^-pTfe. 

I Fu 1 0 2A^e.m^nfc^^-t:-y hs*w)iirt=tc 

tSuTV^J^Cti-tltf^C^Ji^^. ( j n-o r d e 

r) hU-A?iJtt. 0'JA«3'-y y h • :/5> 

[0 0 3 9] I xa-h' • ri-y h 2 6 2«. IFIF 

• nyyrthfi/'iT^ 19 6 ^^e)^^^: ^ i 
it-r ^7;ncio©t"J-&TS:ttlx^. — -ocD^^-t-y 

^-7P_^^$g;5n FU 1 0 2(Dm'MI^^^^<^tztb\Zy 
'f >3 1 8*^^tfe^{il^tlTI/^SFB^«. ^^-t-yhO)!^ 
I ^-]_ |4 . h 2 6 2tC<toT^MSn-^t 

[0 0 4 0] I b* • ^-'V ^ 2 6 2A^e)©^^-t 

y h« I F I FO:i^y h 2 6 4(7) 1 2 8 t'-> h^iA:^ 
A'T. 1 9 8±tCjEiaiStX^. rtSeWlClS. I F I FO:x 
-.y h2 6 4ttv;;3'/7.U'-:^- Ui^;^^2 0 0, 2 
0 4, 2 0 8, 2 1 2, 2 1 6, 2 2 0, 2 2 4©5IJA» 



m-^n. -^7^9 ' V'J7.9 200, 208. 216 ©rt 
$*«F I FO*^U— v-a XDrtSST'P-fe y-y- • ii-'f ^ 
;KDhiI*II#»CXU-3''- PvX^2 0 4. 2 1 2. 2 2 

ii#tc;J:®^lBgv::^^ • k>?7.^2 0 8. 2 l 6. 224 
'NteiH^n-Si^tdJitoTV*?). XtsnT. 1 9 8tt-7X 
5' • U'V7>3' 2 0 0, 2 0 8. 2 1 6. 2 2 4W&^CD 

10 )m\Z^^±y hf)^ I xn- H • a.~ y h 2 6 2A»e)T 

LA^L. VT.^S' • ^v7.^S:A;'3AX 1 9 8A^e.D 
-h-r?>Z:<i:(i. I F I FOrL- >y h 2 6 4rtTx— 3^ 
SrF I FOV7 h-r-5^:ti:llB#{C?T'5jJ^S«3ftV». ^ 
^iJ^F I FO:i::i-y h 2 6 4rt<C7. hT^tifc 
^^•k-y hW31ft(Z)gg$lrM«ja:<. ^etc. IFIF 
0=L-y h 2 6 4(*3Tx— ^^F I FO'>y 

A^e.s£ficbTA;^A7. 1 9 8i}^^mmmz 1 f i foo. 

-■y h 2 6 4(CAnTVK c:tA^-r€-5. 
20 [0 0 4 1 ] ■^T.^'/XU'-:/- U'vX$'2 0 0. 2 0 
4, 208. 212, 216. 220, 2 2 4©#'!? 
tt, 12 8 tf-y hi|B#^-fe-y hO±t'-y hS:ite?i]lCX h 

no$y?9U'vX^' 2 0 2. 2 0 6, 2 1 0, 2 1 4, 2 

1 8, 2 2 2, 2 2 ejcxhT-rsdtfe-r^^. 

L<tt. ©J^Wt^y h©-k y hti, 0iJ^1-^— ife (e x c e 
p t i o n miss) iiM9[-^JE (except 1 o 
n mod i f y) (VMU) . ^^U^tb (MC 
U) , -fyy^f- • n^yy-^ XhU-A, *Jj;l/::t7-t 

30 "jv (iFu) ti^^u-o-z\^^. z<nvm'^m-i.\F \ 
fovx^ • 1/-:/X^{::A;'3/'^x i 9 8 A^e)»fb<'^#^ 

•tr<y h^D— H-rSOi:I^S#f-. I FU 1 0 2<D$iJ^aPig 

^-fe y hiiiff UT I F I FO^ny h 2 6 ^n-^^M 

[0 0 4 2] «^tC:Jf3i7-=^5^^^^ 1 0 OTttI F 
I FOJl— -y h 2 6 4*^^©#^-tr-y h COm:^>«ft^® 
2-7X3' • Ui/X5' 2 1 6. 2 2 4*^e)l5l»#lCit?>n 
T. I _B u c k e t _0 t I _B u c k e t _1 

40 -fey hm:*j>''?x2 7 8, 2 8 o±<cjim^ns. 5^ 

tC, ?:t^S-ra«ljfflll/vX3'1f?S*M BASVO t I BA 
SB lSiJp-7^'->'UH/N*X2 8 2. 2 8 4±lrmtB^n 
^, j:ne)WUi:'3A*X2 7 8, 28 2. 28 0. 284 
ttifeT I EU 1 0 4'siii;*#-f*X h'J-A • A*X 1 2 
4i:;^S'bOTS.^. 

[0 0 4 3} B) I F\2Vm^^ 

I FUl 0 2$iJ^ii5^li, y>j7x>y^- A>y7r 
-•yh2 6 0, ixn-H -iirz-y h 2 6 2*3J:y:i F 

I FOn- -y H 2 6 4CD:t^P— >2:iHlll::-y-#— 
50 h-rS. yiJ7x-7^*'J^fl>D>'-vi' • ^--V h2 6 6ti 
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iJcyj ^x ^-^^ • 7 7 • h 2 6 OWrt^P 

>;;l-266iIFU102 tt-/!gWfC«i' P • 
>2 9 0*^e)->7.-7^A • ^n>;/i7^t^$:§(tLT, IF 
U(D:t'^U'-->3 ><i: I EU 1 0 4. CCU106*3j; 
JKVMU 1 0 8©5i-'^U->'3 ><h(D|S|WS:t-5J;-5lr 
bTliS. ^^^-ty hSrSlRbT. MBUF18 8, T 
BUF 1 9 Ot5<ty^EBUF 1 9 2 fCtt^iitf;^*©*] 

[0 0 4 41 sa^^-r >3 i 6±fc 

«?97-i'>3 1 6±tciiiai$n«fiii<Dftj?iii«^«g 

*^MBUF 1 8 8TS^*\ TBUF 1 9 OT$>^/{i\ 
EBUF 1 9 2T*-5*^S:lt«UTl>-5. yj7x<;^5=- 
S««r§ttT. yj 7 X ^^SlH^ D y ^7 • n - y h 2 
6 6(S I Dfi^&^fl£L. >^U7x y5^S*^&CCU 1 0 

[0 0 4 5] 4 t*-;/ h • A^>>^'®^SEffltti»:©3■:?(D,^ 
yx.y^ • /-iyyr • h 2 6 o t— Stcy;:?-^-^ 

-r^t^D*., MBUF18.8TO 
TBUF 1 9 0Ta)2^^<^-fe«;/ h, EB 
UF 1 9 2T<D^^^y h. iSJiZSya— - • A' 

X 1 9 Ami^X-rnHkiZ I xa- H • ^r:-;; h 2 6 2 {Cjg 

hT*^. »2«, ^^-tr-;/ 
4A*-f h<D4<@(D#^*^^/j:^:iiT*-5. -?-CDil£«. 
:7x-y^-r^^^<&S«?-r-5fWT Hl/Xt), ^COST 
{44 fu/ htiJfeiJ-JC^C-:jTl^^. yOyx-y^ 
m^T\^U7.(DmT^4\dy h i LTff ATS tT, 

:7''J7x-;;5^S* I D^&^'u :7x-y5^g:*t^aJrMa 
-:S<>i^:itAi-(:^^:itX-$,^o z.tHz^D. CCUi 
0 6 t(D^ >^-y x.-7,iiU^fctf)iZtii-WtJ.im7 

[0 0 4 6] I FU 1 0 2*>e,UB$n;tyj 7x->^S 

^)3ia]sn^j;pjc-r-5;tis:)(c, j-^xi^?'^ i o o 

TfJCCU 1 0 6*^e)<^)^^-fey h<Dj&mt~mz I D 

^^±yhmnimmzj^^t. 1 6m<nm^ iba^i^ 
•ty h0zf*)yj^y^^^fi^tiitntj.\f^::tizttio. 



(9) 

y^m^-'^tCDt^Zff) yx.y'f- • nyyy 2 6 0 (C^ 
SSnTt^SSiJ(D^<^-t<v V\zwmr5\-)ibt\tzh(ni:^1s. 
5. 

[0 0 4 7] T'U 7x y5"S<JiailDv'-:/i7 • :i- h 2 6 
ett^U :7x>>5F^^JHiH3nj (yu-f) 2 6 8<&BJ^(C'ff 
Sb. ^:©E?iJtiMBUF 1 8 8, TBUF19 0*JJ; 
UCEBUF 1 9 2|^©$^^^-fey h ■ -f^)yjLy=J- • A 

— V3 >*^e.7^tt3Tti^)o T'u 7x>>5^$affliD>=->^ • 

10 rL-.y h 2 6 6HilS?i5j;c;C^— 5^ . ^'f >3 0 eSrii 

ga5>J2 6 8»C»€iitr:ii:A^T#-5, iB^I2 6 8(^T 
(i, • nyyy • Ui>y.^ 3 0 8«4ja<D4 t*'> 

h I DM (MB I D) . 4<@CD 1 Hy h^myyif (M 
B RES) :ki:Zj^4m<Dl\fy hm^yy if (MB 
VAL) hTL.T*3<fcfecDfe©TSD. Cin^CD 

s-'^tiiist'-y HfesgijicMBUF 1 8 ort©-?-n-e'n 

^'-'^'v h • A*-7 7r • Ui^X^'S 1 Oiffi!S 
20 /N*-y7r • l/v'X^'S 1 2tt. -en-?-*n2<l(0 4 t'-y h 
IDM(TB I D. EB I D) , 2®<D 1 t'-;/ h^*<J 
(TB RES, EB RES) *3 J; 2 <1<D 1 
b*-;/h*5a7^^ (TB VAL, EB VAL) i&X 
Y-TLTiiKTztbo^hCOX'^)^, mmzya--XJl- 
mUUi^y.^ 3 1 4itim<D4\iy b 1 Dm (FT I 
D) , HBO^^^^i' • f y N (FT RES) *5J; 
tXKSCD't?;!!^?^ • t'-;/ h (FT VAL) 

[0 0 4 8] «iH^v7.3'iHJiJ2 6 8A^mWiZX=^^ > 
30 ^^T-St^tt, yj-7x<;;5'p**iCCUl 0 

6 tCttSS nSfcWC y U 7 X 5^$1JffllD i7 • 

h 2 6 6ICj;-3TM»r$n, -ecDibitt^^^ir-y hA^jg 

-r-St, $'Jffll5'r>3 1 6*^e.yU7x-;/5"g*«^* 
§ttS-5i;, 7x-:/5^$iJffllD>?-v^ • :i-y h2 6 

Tit I DM75tabS*^i'5*\ rU7x<y5^S*(s^T?»:£ 

$ti;'c^'-f :/cDy>J7x<;/5^- ;\*->:7t • d-Jt— ->3> 
40 7j<fiEfflpItgtr*-5*^<i:-5*^S:*iJ»fL., ecu I BUS 

YfWH^-f >3 0 OiDVttsii^m^xccvi 0 e^^T^'j 

7 X S S t T ^ •& *^ i' 5 *^ *ij»r 
L, §{^'5I^/j:^«, ©J^^-f >2 9 8±<DCCU I 

fl$rCCUl 0 6ti^«nfcCCU I Dm A* 2 9 

4±(ciii±j-rs. yj 7x->5=-tetiD^r-->3 >ts. ^ 

CO 0 4 9] T'U^x I DttS*7itCCU 1 0 6IC 
so USSnS^iMfrUT, MBUF 1 8 8, TBUF 1 9 
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0, ^fc«EBUF 1 9 2rtWgSi:-r5te«ny— > 

(0 0 5 0] ecu 1 0 6A^EABlHCS*5nfc^iJ^-t-> 
FUl 0 2^jian?#^<!:^«> ecu IRE 

#^-b-y M DTJiCCU I Di&JI97<>2 9 6±JC2I 
litta^>'>^^SH?'J2 6 81*3© I Dfitt^^^^^i?"?::^ "> 

h2 6 Ort©K^a^— >3>f-^^i^**^- ^° 

s V ;^ 5' E?^'J ^ ' ^ '^^''^^ ^ ^ 

[0 0 5 1] PCDv-;'i7 .3.->:;h 2 7 0«, t^TT 20 
UFI88. TBUF 1 9 0*3j:t^EBUF 1 9 2l§f^ 

^. i7^=l-H-^--yl-2 6 2tCJ;-QT 

^tr. iH*»CPCD-:^>;/i7 • ^D2/:?2 7 O'vSl^n 30 

-•y h 2 7 4«SilP«^'&5'f >3 2 2$r^*bT, F 
CDv>yi7 • rL--y h 2 7 CviiS, ^(DSiJti!|l«#«. 
I .a:x-yh 2 6 2 (C?¥ffi-r^#^-t hl^<^) 

n=^SttT, PCDi^-yi? ■3.^-yh 2 7 0«, « 
tr«iSi»^HAnf.nT. >3 1 8M*TPCav'>y 

h . 7 H l/7,^*lJ»T-r^o {^JA.«, 

a- h 2 7 0 1^ 

H 1/7. ^ #^-fe -y h ?r yj 7 X f^-r * - 1 Srit'T^ 

v\>z\ 6±<D-:/'J7x>y^ll*4;*:»c«^-rst, 

PCPv'y^ -a^y h2 7 Ott$^lC7^>3 1 6Sr so 



•fe-y hTi^MBUF 1 8 8Sfc«EBUF 1 9 2^1k^n 
fcfc©t«^-r%t. ^U7x-y^<0%it*TBUF 1 

9 OtLTSS^-r^. yij7x-yf^S*«rCCUl 0 6 
'vjg-r^<!:*^T'^^t^U7x-y5'$'J?Wai?«yi' • a__ 

•y h2 6 6A^*ii»t-r^i. ■^')y3.v'j-mmu'jy^ - 

a.=.yh2Q6\i. :i<oa^t)7<>3 1 6&«i*tT 
-f^-^JP mm ffl^^PCav>v;!7 .a->yh2 7 

hSS^^ (ecu PADDR CI 3:4]) ^7VV7. 
. 7^>3 2 4S:i!5*bTit«EtCCCUl 0 G'Njg-r:! 

^nt.m^\z. vcwjyi; ■ 

h 2 7 0 iiSrbV^(5«'<-v*^^'fea'^— 

3 2 8*iii*bT, ^-y-y h •THl/T.rofimgC^ 
(VMU VADDR tl 3 : 1 4) ) S:7 • 7 

-f >3 2 6 ^iSabTVMU 1 0 B'NjSbT. igjSIT H 

U 1 0 8JCct^^'^l--->3 >«'£>g'P^«t>'^- ^-CDf^t^ 

0 ic> ui.«flco^^i^*Av\*7. 1 2 2 tctt^snfcai;^^ 

>y5^tC«fe?¥SnTV^^cDT. ecu 1 0 6CJ;-:>TfinB# 

[0 0 5 2] PCDv-yi7 • h 2 7 OAS^sSbfc 

(S2i!*^?>tia'^©^^'^(^VMU 1 0 8lC5l-^U— >3 
> . x^-A^ecSt. VMUfi^^1-*5j;t;VMU:^-i6t 
(miss control) 7-0332. 33 
4^3ibT^^$n^. VMU^-iStSiJ^f^-f >3 3 4 
(Translation loo 
kaside bu f f e r : TLB) 
-r^. VMU^l^^OS 3 2±<DVMUm$'J^3ft^ 



Pi;.yi7 . =L-y htt^^Xh'J-Al^O^«E®^tTffl 

vMum*5=fc^^^-^^i«'<^^^*^ ^^bfem«>a 

^S:^bTV^-g)<^"C. PCav-yi7 h2 7 0« 

ni^.-t^m9^9S^wv-^><r>-:f')y3.y^-7YV7.^ 

[0 0 5 3] I F I FOSiJ^S^Ov'^;/^ • ^-'V 1^ 2 7 2 
«I F I FOax-y h2 6 4 2rit«ElC-y-'l^-h't^!fc* 

(Dfc©T'S.-5. peD-:;-y^^ •ax>yh2 

7 0«fWfl97-f >3 3 6*S*bT$iJ1flfI^*ai:^3t, 
^^-k y h7>M • b 2 6 2*^?)A:'3A*7. 

1 9 8iS*T<£ffl^«feT*^i:<l:<& I F I TOfm^'y 
y^ . a.x>y h 2 7 2ica»-r?). I F I FO*!HBiax 
.y h 2 7 2«l^>^-fe>y h*SttH^/cJ?)t'. «fell<Dffi 
fflpIflS^iVX^ • ^-:^7.^ 2 0 0. 2 0 8. 2 1 6, 2 
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0 2. 2 1 0. 2 1 8, 2 2 6<D^^(Dai;^^a$^J^a|;^•7. T7.h7$n-575^ 7'U:7x-;/5^«fft>nJj£li. 

3 3 8 «r«SLT I F I FO$iJfflli- h 2 7 2'Njg$ tc. ^•niy.^CD^^-t h« I • ^ri-y h2 6 

b*7 h«2 h • nv':>7 - TYVT. (I F_Bx_ ^^#7D-|!)^fll#<^=£^^•r^i?)C^:*^»*^tJfc^«^■t 

ADR) , m-;;^ h U-A • >v'<ir-^ . e-v h (I h« 1 Ofc^aa^ni^j:!,^. 

F_Bx_STRM) . *3iO:m-WSit*.y h ( I F_ [ 0 0 5 6 ] *^9!<D»ji5lig«*iJT«, FCPv'-:/^?- 

Bx_VLD) *i6.;&:-pTtiS. 2 h • A*>y7T • h 2 7 0 ttSiiJ 2<@i TODtife<f?-fe Klc^nfc* 

7 Kl/X^^fJ&f ^^^-t-y hf*3©«»]»W^i^^^fg . #(*^7D-^^^£«ii5 8<liTSa-r-5C:iA«T# 

^LTI/i^. -piD, ecu 1 0 6*^^ji$nfc^^-fe ^. X hU— A • f<y hO^-fbTV— ;^;5i#tt^nfc2 

$n-5, #^-t-;' hl*I©««fJO^<^^-S;6g(C^-rfci* to 0 5 7] «1iD®)Si/f |^^f!j:f^^ 7 P— ^^^J-®:/^ > 

t-*^Le)tl5. 5^i^ll75ijS«t$nSi, PCPv.yi' • h2 7 0 

[0 0 5 4] ;^ h U-A • t*-;^ h«, P >^*tff ^^n-S^^tCliT B U F 1 9 0 Wrt^ 

— ^^^£:^^T^i^^^•fe■>' hcDP-ir— ->3 >S:^L, SrMVU F 1 8 8 (Cfeiib. T B U F 1 9 0 OF^^tr*! 

1 F I FOa--;; h 2 6 4S:a5^^CDX h'J-AtCfS 5a<DV-i:7 ^#tt^ J: 5 tC. ^-f > 3 1 6 ±CD©JiSHI^ 

?tWS!lta?7P-co|gjg^§l€rie;::-rv-;^7tLT*Effl^ Jr<toT::^>J:7x«;;^SiJtW:i->y h 2 6 etcJi^-r*. 
n-5C t$r«*iLTI.>^o ;^'1'>^^X hU— AfJ— 20 IE L < ^^CV^^^T. h >J — A. 0 >^*i?Tt>n/j: 
^ICT. h'J-A • \Lv hM;5^0<Dt#MBUF 1 8 8 h • X K 'J -A*^f,OD. y7>^;i«fT 

Ti^Jgn-Si-r-Si:. ^Pf^c^-T-S^^-t -j/ h (Sv— ^-d^^lt I F I FOnn >> h 2 6 4 t I F I FOa- >y h 

e.n. 7^ hU-A • f<;/ hfiS;5n ^^if:!^^^^ 2 6 4 *^ 5. ^7 tj 7 $n-5, 2 #g*fc{j:-?-n£AI^<0^# 

htt I 7^3- K • a-.;/ h 2 6 2 iCtoT^tB^n {^#7D-$iJffll^<^;^)^B 1 7. h 'J-A • hC!)V— 

I FO^LZiy h 2 6 4(D*t||(DfiefflPl#g;ij:VX^ • 'J — A*^^>W#^-tr y HttT'U 7x -y^^n. MBUF 

v'X^'Jc:;^ h7$n*. 1 8 8 ^itJSTBUF 1 9 0 ;i)i^>CD^^-t h(J7'7> 
[0 0 5 5] ^###:/7>5=-#^<D:J'-y>;/ h • 7K so ^ • A*-f TXfCJSUT I 5=3- H • O." .y H 2 6 2 

\^7.^-m\r^f^mz. sa® i e u i o 4 oiiff --^7 bx^as^n. ^^*##7P-^?^^7i^ft*l6<](c<sglt$n 

KL'T. (DPC) . 7, h 'J-A • f-y hTjg^Snfc^ -Si, lEL < ^^ft^T, h 'J -A^^-t h j5U F I F OO. 

'?f-¥i^^-^1fiX':>X\^^^'%'^V hOffl*fpy— 5^3 i-;/ h 2 6 4*^^i7 ij 7$n^. 

>. $iJP7P-Mtb:i-.y H 2 7 475»^)^6nfc^4^-t C0 0 5 8] I F I FOa" y h 2 6 4*^e>iEb<;a:<'» 

•y hf*3©^frft^#^Pir-->3 > . :t7-k-;/ «|J X h 'J-A^^^^^ U 7$nfc<h#. 2#a©^#{^# 
mv-iyZ 1 8SrilbT^tJi£;-r'5:/5>5^^^7-i'— :7P— F I FOi->7 h 2 6 4 {CjaoTl^T. 

^. -eO«Slltt:/5>^ • :5'-y.y h®{gS7 Kl/Xt :7 P— ^<^;6^^SnTVi7ili l|27.N'J-A-ey 

^CO. ^CXi=yy^ • h 2 7 0 fCct-ijTT, h7$ hC0V-i7;^)t#li;t#^-t .y h(D:S'-':f-> h • 7 H l/X 

n-5. ^-y-;; h^'n-T. h 'J-AWS^iOO^^-t-^ h 40 «7 h' • ^v7.r$'<Dg?JIJ<7)B2J^Jlc:^P^:— h ^tl 

c:<D7 Ku:^«r^fflbT7''J7x>:/5^bTTBUF v^-Tno)*^*), ^f^:f«J-€r 7 p-^^s■^^■e^iS 

1 9 OICAn^^lid^T'^*. PCPv'-vi' • rL--;/ h i>:<D^^-fe-> hH I T^n- h* • h 2 6 2 *iibT 

2 7 0<Dfcfeli»Hti('3S^$nfc:/5>5^ • A*-r7:^lc i¥ffi-r^c:<t75^nJtg(c;^j:-5, bfc*i-pT. xhU-A- 
^SbT 1 F I FOOL--;/ h 2 6 4«MBUF 1 8 8*;t Mv Y^V^)Vii\^X^mt^ii. • rJ'-y 

«TBUF 1 9 o*^e)P-K*iigSit^n*. h • 7 K^;i^tf-^-rs@W©fc«>tr. :/v>f^ 

2 •:3£^±©^m^ 7 ^-^'^Sr■^^-e^i^ 2 #SCD#<^ • 77.d^!|t^©^<!!f=f^^7P-»J!W^'^T«iEb < 

htt(c:0®V-i'At#tt^,n^, 2#SO^->r-> h • 7T'^$^^-fe>y h • P^r-->3 >»CV-i7^0tt-5a 

7. h'J-A«7x-y^T#;it^©T, 'y>>h-7K MOfeJeXc. JM&6?)SiJ?W:7P-0^'fbf3-7-^ ^OltT 
l^T-ttPCPv-yi/ • rL-.;/ h 2 7 0 {rJ;-pTlt^$n so i3#, I F I FOOL-'y h 2 6 4 itiibTiiBl^-r-Si: t 
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[0 0 5 9] ti^^-ty V^-^T.i' • US^y^^'d^eUKSJC 
^^)7t^<0-n\ttS.<. I F I FO*JffllDv-yi7 . n.- 

h 2 7 2« I F I FOa.-y h 2 6 4 O^^iS-r-SVX 

-'>3>ttv-r>3 3 6csim$ti*$ijiflim^TPCD 

mUz^X^2 0 2, 2 1 0. 2 1 8, 2 2 6CD^^(OX 
t)\t^U/'^7s2 3 OSriibTI F I FOUMui^yi; - lo 
a->;;h2 7 2 Atag5»C7i7i:;^-r-5 CI » 

jilliS^j<0T-+7"i7^v 1 0 0Tfi;me><75-7XiS'$ij 

PU>^7.^'2 0 2, 2 1 0, 2 1 8, 2 2 6(^Of>>h 
« I F I FOa-y h 2 6 4lrj;S7^-^' • v:7 h • :t 
'^I'-i'a ><i:il£fTUT, S itttSS ScLT I F I F 0®| 
«9rL--v h2 7 2{cJ;oT-b:-> hf^ t*ipItgT* 
-5. CW^tgfCtO. I EU 1 0 4(D:t'^U-->3 ><i: 
^^-fe-:/ hSrVXrJ' • 2 0 0, 2 0 

8. 2 1 6, 2 2 4(D^^-rni)^izm}^^. nst^r^^m. 

1t«l*VX^'*!l^UvX:$' 2 0 2, 2 1 0, 2 1 8, 2 20 
2 6 IC^€fiJiti'C:t7JJT#-5. 

[0 0 6 0] S«IC. SiJSIIiSctDJtRjHA*;^ 2 3 0 ±©ii 

isaom'^^-i y\ii F I Fon.-y f> 2 e 4© i f i f 

0:t^k-->3 >€:Pl«g(Cb, fg^f-S. I F I FO-> 
y hitum^-i >3 3 6 S^iiUTPCD>'>7i' • 

h 2 7 0 A^e)ai:^$n/t->7 Ks^^wft^^sttx i 

F I FOo.-y h 2 6 4iZJ^-oTntDn^. IFIFO 
mm:i-yh2 7 2«, ^^±y hSrSltAn^VX^' 
• ^v'7.^'2 0 0, 2 0 8, 2 1 6, 2 2 4*t^ffloI*g 
T^-St, SflWfi^^^-r >3 1 6 €:^SSLT7''J 731 30 
■>5^ftiJiSln.--y h2 6 6tCiiioT7'U7i->^ • A--;/7 
7 2 6 Oi)^iE>'A(Dm^^^±y h ^rKifr^C 
TS. ^^^-t-y h*iejll$n?)i, ffi?iJ2 6 SrtO^fJS 

[0 0 6 1] C) IFU/ lEliUm^ y^-P :l-7. 
I FUl 0 2<i: I EU 1 0 4 t^S^Z^mW-i >^ y x.— 

1 2 6«PCD>?<yi' • a.-<y h 2 7 otc^igg^n, ii 

-f >3 4 OS:i(S*bTffi-ri:i:fiJ:0, IFU10 2tt 

fi|0i^=*:t'^^-->3 >=&a«b, I EU 1 0 4 tCDiHl 

y^>2 9 2M*TPv'!y^ • :xr:-y h2 7 O^misn 
JinSSttT, i!lDii*S*fM»^i#j&i7'f >3 4 

o±\zmm^n^t. i eu i o 4ttiafifMfciifT$n 

ii|0j2i*<f«7'f >3 4 1 S:iiUT^DtD$n 
■5. -I EUl 0 4*«PCD>'v^ • a-'y h2 7 OJCJ; 
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iCifi^t, I EU 1 0 4tt7'1'>3 4 0±COfiJ0i^*S 
«ltSSlI«9«#S:#3£-r-5). I FU 1 0 2JCi:oT:/'J 

[0 0 6 2] I F I FOiEKO (IFIFO RD) m 

1 EU 1 0 4*^6>m:^$n, • 

2 2 4»Clfl£-r^#4J-t>:/ h^^SlfT^^TLfc 

2 7 Ott I F I FOOL--;; h 2 6 4-? I F 1 FO->7 h 
• :*-^U~V3 >SrllfTt-^J:5{C I F I FO^ffllDv' 
y^ •:j.-vV21 2 tcji^rs. 
[0 0 6 3] PC-f >^'J;j^>hS*t-tJ-fXfii (PC 
INC/SIZE) tt*!lffll7-f>3 4 4±tt2|{ii$n 

-i XIStS: ij-MSPi-r ^ <t ^ »c P C D V >v ^ • •;/ h 2 7 
OtC*i^-r-5. Z.ix\Zii^FQnVv^ ' :x-vY2 1 

rtSlff^^cDD<:r-->3 >$rlE5itcJtLfc:<lfrrlc3lfTy 
u^vK - ■n^y'^ (DPC) ^^^-r-5C:i;!)tT# 

[0 0 6 4] h • 7 Fl/X (TARGET A 

DDR) «7 l^WX • 5-1'>3 4 6 SrijiS LTP C Pv' 
• rL--;/ h 2 7 OlCji$n-5, ZLO^^-fvY • 7 
HU-Xtt I EU 1 0 4©Uv'7.^' • yy-iMZT. V7^ 

nx I > ^ t"- ^' tc J; o T ft * ^ 5 >5^^&^ ® (ss ^' - 

/r<;; h • 7 H UXXfe-S. t/t;<»i-pX, ^'-^-y h • 7 

KU-x^tf^fsfc^Jc I EU 1 Q 4(Dii:^v—y^y 

[0 0 6 5] ftiJW^D-i^m (CF RESULT) $IJ 
l|{i^«©Jii5-l'>3 4 8$:ji*LX, FCuVy^- 

h 2 7 O'vjUf.nX, ^ffi«@$nxii^^#f* 

^-:r'yy^^^tim^-^nT:.lpEo1i'^. toif^m^y'y 

<&:SUXti-5. :in^CD$iJWt^('a-rJliX, PCDi? 
<y^? • h 2 7 Ott, ^fl^i'Jfr 7 P-^^Ol^fr© 

ISStLX, yU^x-v^ • A*-;/77 2 6 0 ^; I F I F 
0=L-y V2& 4(ca*mXli^^^-fe:-7 h©t*tl$: + 

[0 0 6 6] VXtJAi© I EU^^'J^->a!S!lffllfS# 

(IEUU37-» At$iJ1SI5'f >3 5 o±$riiim$n 
X, I EU 1 0 4{C<toX*^^&^*i||fT$n;tCt<£ 

I FU 1 0 2JCji^T*. cne,©^h^ic:«, :/□->— 
i>^y:fiL')yi?m^-)itmm-^n^. <h*o«^fc. 
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■rsj;-5{c: I FU 1 0 2lc:ii»-r-5/cJ&lc2l?)n2>. z. 

n6®(t^* I EU 10 4*^^,ffi-rc:<i:{cJ:0. =^7.^ 
A 1 0 0£DiE5t;^C:t^U-->3 >^iji^f -SCltAtT* 

(0 0 6 7] ^^^^l^frPCT KI/T; I F_PC) 
tS7 HUX • /N'X 3 5 2 ^rijSSLT I EU 1 0 4'\iM6 
ns. ^:©7 (DPC) « I EU 1 0 4lC<t^ 

Tl^fT$n5iEai:^t#<f^^J&)£LTl»-5. 0. IE 
Ul 0 4 75iS?5E©I F_PCTKl/7.^ajiL/i^^^ 

t**«e:-Si^**®%^tCMbT7— 10 0$: 

€:jiJ6-&C:i:*«pI^T*-i>i: I EU 1 0 4 T&iWtW-r-S 
t. PC I n c/S i z eW^jSU FU 1 0 2JCil€, 

gn»#(c^ffi(7) I F_p C7 H i/XM(cSB*^n.5, 

[0 0 6 8] m.mz. 7 H L'X*5J:CX?;J5^(6]7'-^' • />c 
;icDt^-^'B I EU 1 0 4 lCj;oT I FU 1 0 

U>'X:$'0-x-:J'(i— I FUl 0 21fimM-^^^ii 
5tCl EU 1 0 4{rj:oTD— K$n, 

(0 0 6 9] D) -PCUVv^ • =i.ZL^:; Y(Dm-m 
PC$ii^:x-.;/ h 3 6 2, fiji9ji*-*<jfflla-y h 3 6 
3. 7'U 7x->'5^PC$!lW:i:::>y h 3 6 4*3«J;0:||fTP 
C$iJtW^->> h3 6 e^r-^tJPCPv'-;/^ - Jl-y h2 
7 0 (DPiBB0«0 3 {C^$tlTt>S. 

(0 0 7 0] PCftiJIfa--;/ h 3 6 2«1'>^'7x— X 
• A'X 1 2 6 ^)iLT::^U ^x-^-^^SiJffllrL- h 2 6 
6. 1 F I FO$fJ^Dv='>i7 • :x--y h 2 7 2, *5cfcJ>' 
I EUl 0 4*»e)ftiJW(i#*§ttT. T'U^x-^/^^feJ; 
af|l|^TPC$^J^a|a.-■;; h 3 6 4. 3 6 e IC^SfLTr^-f S 
>i^$iJtBlS-fT-5. t!lOiii5»-*iJiairL--> h 3 6 StiT'U 7 

€:ffl^-rs„ T'U :7xyg^PC$iJffl)iL->;/ h3 6 4tt. 

-<r>rzit<D^)^-> • 7 h7-r-2)C:<>:*^* 
T, yj^x-;/^- A*';/7t 1 8 8. 1 9 0, 1 9 2 

»C, yj:7xy^PC$!lll^:z-;/ h 3 6 4«#)a7 KU 
;^ • y^X • 7-f >3 2 4±©CCU .PADDER7K 



(13) 

l/7.<i:7 H UT.^'T >3 2 6±©VMU VMADDR 
7 H ^^tJ^'J 7 x 5^(S,«7 H ^^fiE-T -5 ^ 
iSrfiST*, -S-Oi^*, T'U^xy^PCSiifil:!--;/ 
h 3 6 4 «^ffi<D :/ ij 7 X 5^ P C {53817 H UX fiS * « 

(0 0 7 1] yj7x-;/5^ • :t'<U-->3 >ti-jSfc^J 

«i-5-f >3 1 e ±.^mm•^nTcfmm^^m\yX i f i 

FO©JSlDv>>^> • jL-y h2 7 2JcJ;oTMi6$n 
Cn?5r§^tT, PCfSJ^fllrL--;/ h 3 6 2«l,i<0*^ 
'0 C0$iJtai«^S:^jEiEbT©Jffll5-f >3 7 2±iCliS:^L. 
U:7x-y5'PCfMi2|:iny h <&i()f^$-ti-T7 KUX • v 
-I'>3 2 4. 3 2 6±{CP ADDR7 HUXt, <e:»gtC 
f£;;i;TVMADDR7 HL^X^^fief-S. ffl*iO*^e.4 

^T'ox >i7ijp(> ^.^f^fe$!)^B^-^ >3 7 4±jcjtm 

$n-S«-&*)3&«*^ C:n«PC$lJ?ipaL-«;; h3 6 2** 
igfiEWyj 7x-:/5^ • 7 Hl/Xd^^^^-fe-y h07x-y 
^^SrSSIfTLT^i-S^V — a©yU7x-y^S*CD4'<?5 
2#S©S*IC*fLT{4S^*?-&^&fToTU^*\ yj 
7x-y5^<^)fcje)lC^*:®^JIi;^:^<^-t ,y hS:SJ?UTt>S 
20 i)\ tCioXyt*^. «^IC^fiE<Dyj7x-;/5^ • 7 h* 
I/XPF_PCdVN*X3 7 0±(Ciiim$n, SlfrPCSfJ 
fflllL- h 3 6 6-\^g;$n-£.. 

(0 0 7 2] S?fbti7'U7x-v^ • 7 KUX«lKO*^ 
<DV-X*^'=>^*-r-5. 7 FU-XCD±i?;^V-X(iAX 
3 5 2mA-T;m=i^ Cm'm::i--y h3 6 6*i6iim$n 
fcS«E© I F_P C 7 K l^XTfe^. MaWfCfi. I F 
_PC7 h*UX*^^>«'Ji5'-> • 7H^X*tt#e,n, r 

30 tTfieffl$nSfe©TJb-5, IF_PC7KU'Xtt, z. 

n 5) ©^^A^iKn-s fco^ic, yj :7 X ^ p c fsm=i-- 

h 3 6 4(*3COU>?X^t:X h7$*a^, dCOioJcU 
T, PC$iJPrL--y h 3 6 2ttaffl7-f >3 5 OSrab 
T I EUU^'->(i#&§ttfct€r, yU7x>v5"PC 
$iJ1J?:x--y h 3 6 4|*)<DU5'-> • 7 Hl/X • Uv'X^ 

;tHt-cJ;<, c:n»CckoT5c©:/Di/vA^^x h'J- 

(0 0 7 3] yj^x-;'^^ • 7 Kl/XCC>t>3-0(DV- 
40 X«^fTPC$!lPa- h 3 6 6 7!)i^ffl^^^'-^*.;/ h . 

7 K l/X • A*X 3 8 2 SrifSS LT, ^-SmSIEUlO 
4*^e)^?RfiJ'-yy h • 7HUX • A*X 3 4 6 L 
Xm\ii-^nfz^-^y K • 7 K U-XttT^-S. ffl?^^- 
y.;; h . 7VUXt\t. m'rY' CWm=i--y h 3 6 6IC 
J:oTjl«tCltlCT#S7 HUXTfe-5, mn^-'fy 
h • 7 K ux«. ;in6©^'— y y h • 7 K UX*< I E 

X\ I EU 1 0 4JC±filc$-ti-^iiJg*t*^, :$'-y.y h 
• 7 KUX«^— y.;/ h . 7 KUX • >'N'X3 8 4S:iio 
50 T>^>J7x-;/^PC®Jfflla-'> h3 6 4'vj5l^,n. T'U 
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^y>\^3»hly'=i-)^ • ZLZ^y h 2 6 2A^e.A*7>3 

[0 0 7 4] :/U:7x-y?<SS>7 h*»/7.©t>5 

. 7 K U;^ • 3 5 2 ' tt. mtE(D I F_P Cfit (D 
PC) ;£yij:7x>;/^PC*ll^|n--yh3 6 4'\te2li" 

[0 0 7 5] ;ia)7 fflOii^. h^<yy^W 

:7xr5/^PC»J«|:3---v H 3 6 MLl^^^Xh'J 

)v-^>^rz\i^':^)\'-^y*^^^'^^^^^ lEui 

0 4A»e>^'f >3 5 O^iSfiLT I EUU^->ft^^ 
SH-IR^. te:;^. PC$iJW:i--> h3 6 2tt7-r>3 7 
2±05P F P C(f-^«— ■:5$:iibT. iii:ZSy^>3 5 

ao'V^T, :^«(7)'J^'->{S«.7Fl/7.$:iR*TV^^W 

XPCa-Jyi^ • h2 7 0 lc<J:S:/>J 7x-y^ • 

[0 0 7 6] ft«l'. yu:7x7 5^{5«7 HI/X75^«iO 
mStX^fc^— :?»V-7.H, itf^l^i^T.^ • 7 

. 7 \i t t-TA'T. 3 5 4 

bXyj 7x>yf^P C$iJt^:i--y h 3 6 4'vteMI$n 

;k Sijih^ y:/- i3j;t;'^-x • yp^- 
A*7.3 5 4^ilbT. :/'J7x-y5^:feJ;r/PC$lJP 
a:i«;;h3 6 4, 3 6 6 l'q<^W'>';^^©#< 

Ul 0 4?&aUT5ag-r^^i:7i^pJ«ST?S>^« 
[0 0 7 7] jlfTPCSiJI9:x--;/ h3 6 6«, PCSiJ^f 

:t-yh3 6 2 (omm^^i-fr. mM<o I F_P C 7 h 

t43l^T. ^frPC^JP^-'y b3 6 6«, PC$iJW:3- 
- h 3 6 2 ^ E X P CiflP^'f > 3 7 8S:«*bT 
Me>nT*fc$fW(I#<i:. SUP^-f >3 8 O^rJSfibT 

T. I F_PC7 H^X$:iB8E-r2). i^n^<D$iJ^S(t# 

^'f>3 4 2ig*-ejiie>nT#fci F I Fo^ 

SlOWW^i^t I EU 1 0 4d-»^)$(IP^'f >3 4 4^S 
Tit b nx # P C ^' > i7 U ^ > h /•tJ-'f Xtt $r S tt Si 

1) PF*3J;y:ExPC*i||9/x— • ^--y b«>i¥aB 
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04«•:'■'J7x>:;^^3J:y:^^TPC$lr^^-'y h3 e 
4, 3 6 6(Di¥iffl:/o->'^i'0'^*^o cne.«:i— -yh 

PFPC$iJiSl7'f >3 7 2. Ex PC^'lW^-l' >3 
7 8^3ctt;'r>i7'Jpl>hffil^SI5'f >3 7 4, 3 8 0 S: 
abTPCS«1S3.-<y h3 6 2(Cj;oT^Tt)n^. 

[0 0 7 8] yj7x-y^PCSi]|(:i:::-y h3 6 4®4' 
.L^ty:t-2>t>(DHyU-7x-y5^- •tUi'^ (PF_PC_ 
SEL) 3 9 0Tfftl9. Cintt^yj 7x-y^fiS7 H 
U7.<D'P^-\r.Ui7^ tVXW}i^-r^. ^lCDayj7x-y 
^ • 7h*l/7.«yU7x y5^- -tU^^S 9 0ti^<oaitl 
AT. 3 9 2$rii-pT'f >^7U^>:$' •:i--yh3 9 4'v 
SenX. i5s:<D:/U7x-y^- 7HU:^*^^'^S. C 
!o (D:;^©7''J7x-y^ • 7\^\yXit-(>i'')y^>:S'liitlJ-< 
X3 9 e^m-^XUi^X^MBUF PFnPC39 
8, TBUF PFnPC4 0 0, *5J;0:EBUF P 
F n PC4 0 2®afc5lJE5lJ'^2l^n^. zm^jWl/vT. 

^'3 9 8, 4 0 0. 4 0 2{tm9mizWA(r>^^^'}y 

x<y^ • 7 H U-XSrX h7UXVi^*^. 
]!iS0»JlC ctntfg'J'* ro^'J -7 X «y ^ • 7 H l^XA^M B U F 
18 8. TBUF 1 9 0*3cfct>*EBUF 1 9 2{C'S:}#$ 
nXl^So MBUF. TBUF15J;0JEBUF PFn 
PCUv7.:$'3 9 8, 4 0 0, 4 0 2 fCT. h7$nity 
30 ij^xyg^- 7Hl'Xtt7HU'X • AX4 0 4. 4 0 
8. 4 1 OA^^T^'J 7x-y^ • •fel/^'iS' 3 9 O'vjt^n 
-5., UfcA^oX. PC$i)^i:i:i-y h 3 6 2«yj7x>y 
^•Ui^7.^3 9 8. 4 0 0, 4 0 2 COgiJCD 1 

X y J 7 X y 5^^^ X h U - A COEnB#« D #1 A S: 
^:it7i5X^So X h'J— ACO+WJ^O^^-t-y hSr^ 
U 7 X y'^'-r^tztbiZ, t(D7 K U'Xfii^W U ;A > 
;S'3 9 4lCj;oX-f ><>'Jp^>h^n«>t, ■t-Ofitd^T' 
U ^x-y^^ • 7 h*^7.3 9 8, 4 0 0, 4 0 2<D-p-^iS 

2<h*$nxii-5A^ z:<DE^JttVi<0*^(D#«k7HU 
7.^7. h7-r^;t«?)»*)<^T?*'5)" • ■/P->'7 

4 1 2lih^y^- 'J^'->-7HW7.- I^v7^, y 

-v?^^lr4^5^-f XA-y^ • • ^^-7 • 7 H U7. 

Zf)V ' ^-Ts • 7 K U7 • U'v7^', i3 h ^ >y 

so nXV»*. PCf»J1W^:i-y h 3 6 2 0*«ffllS:SttX, ;i 
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iibT^I F_PC*ff7HU7.^§ltAn^C<J:7!>JT 
-X • 7 HUT. • U'J7.^iZX[^7^nrz7 I'UT.mit 

I Eu 1 0 4^}^i>niLLxm^m^-t^z:t*iX'^^, 

[0 0 7 9] • :/D<yi74 1 2|^(7)-bUi' 

:5'ttPC$iJPa--y h 3 6 2 (ca;oT$iJia|l$n, PvT. 
^ . :rp.y/7 4 1 20U>'7.^'(c:7. h7Sn?t:7 HUT. lo 

5^ . -fel/^^ 3 9 Cxj^rcit^iT^^. •J5'->-7 
HUTJia^Jcyj 7x>:/5^ • •tU'i':? 3 9 O'vjg^n 
^— X • 7 H UT.<a«tiJ0)i^$iJI9aL- y h 3 6 3 
7>^e.SiJ0ii*-5r-7-tr!y h • A'XS 7 3ili*TMe.nT^ 
fe:t7-t-v HfiiJg'&^tX^o V-X*^e.A*T.3 7 3' 
S5*Tyj:7i-y^ -1:1/^7 ^3 9 0'\ig$nfc!f#a7 
Hl/XH, igiL-tiyj 7i-;/^^^7. h U -Acr)?J[JW7 
HUTtLT^fflSn, ■?-««.i:-1'>i7U;^>:$'3 9 4 
tyj 7x-v^ • Uv'T^' 3 9 8, 4 0 0> 4 0 2 0 1 20 
Oi&ii-57HUTCD-f >i?U;*>h • JU-^^i^fr-T-S 

[0 0 8 0] T'U 7x->^ • -tUi7^' 3 9 O'vMe.n-g) 
7 H UX®fe-5 1 t?©V-T«. ^-y-^- H • 7 H 

• Uv'T.^ • yn-y ^ 4 1 4|^(DUv'X5'EJ^JT-$)-5. 
:/D'yi/4 1 4m<D^—<f'y h • Ui^X^JC«^?ji3ISg 

I F 1 FO:i—y h 2 6 4CD*Tfi:0 2 VX^' • Ui^X 
5^2 1 6, 2 2 4t^}t$nTli-5 8 0CD#ffi6«JJC|lfT so 

4 1 4\t.^lbm%-^ntz^-^v V ' 7 HUX^X h7 
LT*5<©T, TBUF 1 9 0 <&jiLT^'-y-;/ h#<^ 

it-sdtd^Tfrs, <l#tr, pc©iia?^->y h 3 6 2*i^ 

-y-;/ H^^XHU-A©yU7x-;/^^B|]|^{cBB<l6-r 

^-y-y H • 7 HUX«^'-y«y h • UvX^' • ^ 4o 
D-yi'4 1 41fi^7 HUX • /tX4 1 BSriliSLTyj 
7x-y^ • •feWi':? 3 9 0's2ie>ns. -r>:?U^>3' 
3 9 4JcJ;oT-l'>i"Jp^>h:^n/c*t, 7HUX« 
TBUF PFnPC4 0 0^M$nTXh7$n. 

h^'^X h 'J-AfCim^i, -e-<D2#S<Dy5>^© 
rS'-y-y H • 7HUX*5|t»$n. ft^OO^f+W^T'^ 

• UvX^'iB?94 1 4ICX H7$nTli-5. so 



[0 0 8 1 ] ^--y-y h • UvX^' • .yi7 4 1 4{r 
X h7$nfcitS[TjJ<*;t37-y<y H • 7 HUXliSfr 
PC^P:ir.-; h 3 6 6rt<D^'-yy H • 7 HUXIM? 

H3l^e.7 HUX • v-f >3 8 2SriiSft LT, 
l^tt I E U 1 0 4 ^>i^?t^'-y y H • 7 H UX • AX 
3 4 6?£SE&LTeii$n.5. 

[0 0 8 2] :/'J7xy5^PF_PC-tUi'^'3 9 0$r 
ji-pTfe2l$n-57HUXffl«. ^^;i3 2 e-y H{Ki© 
7HUX<iT$)^. ^— >* • it'f X'«*^W(DWjSI|Jg 
C»JT«1 6 K/S-f H(I@^$nTi30, S;'c'^-i? • 
X-t-v H • 7HUXtt CI 3 : 0) (CjJi&bTti*. U 
tzt^-oX. m.-:f^)yjLy=f-m.m^-'J-7Yl'7s C2 
7:14] IC^^t;7JVj:tj-tl«VMU'<-v(D^m«^S 

yuxx>y^ • -feui7^'3 9 orti^^Jw-^u- 
^ti-eorts^Hi-rs. VMU^»IM*m# (VMX 

LAT) >i7 U;*> h75^--\-vJ:^|il^^:^TfTt» 

nfc*K $IJP(73:7D— Tj^giJCD-^— • 7 Hux-^y5> 
^'Ufc/t^lc, (SS^-v • 7 HUX*5^{tL;tt#. 
7'f>3 7 2' i£rig*bTPC*iJS?a.->y H 3 6 2'n2I 

e.n^. te:^. pcsijisia---;/ h 3 6 2«7'r>3 2 4 

±©CCU P ADDR(D{S/{)WC. VM VADDR7 
HUXSr/l-y:?? • rL-> h420*i^)^-f>326± 
fCSttBL, SSCD*iJlilfI^?&VMU©IP7-1'>3 2 6, 

3 2 8, 3 3 0±ICjiltliLT. VMUiStf,^- v^tS^ 

i£:>ST;'5:li«^«, ^#ia'<-s;- 7HUX (3 1 : 1 
4] (iA'X 1 2 2±<^VMUrL--y h 1 0 8<Dai*fi!|CD 

[0 0 8 3] /SX 3 7 0±|-illtB^nfc{S,«7 HUX« 

^yif^}:^>hmmv^yz 1 4*^^3ie.nT#;t«# 

i&SttT. >i^'J;<>^3 9 4(rJ;oT-f >i'U>^> 
-Oi/ U ^>i5' 3 9 4tt, :;^:CO^<^-t->' 

0 6'\jg$n^7''JXx-y5^ • 7 HUX<DTfi^4 f-y h 
-y-y H#<^-t-y hrtOH^ro^'-y-y h • 7 HUX^ 

-^ttft^otD^^ D y — -> 3 > {cg*^nT i^;^c 

^. L*^b7 HUX©T{44 t*-y h«P CftiJISI^^-y h 
3 6 2'\ii6n-2)<DT, *«[jC0:/5>f^^fr^<75Py— v 

3>&i FUl 0 2*ifijg'j-r^;ii;5«-c#-5. ^-y-y 

h • 7HUXCDTfi[ey h C3 : 2] S:2lf->H • A>y 
77 • 7 HUXiUTiibT, •f4M^t>-ti-$nTVi;^j:l.i 

A, #*^XHU-A©'4'®§«!JO#^JiS^*:^^-t 
•y H • 7 HUX©S:l5f]<D:/UXx-y^©<l:^fcttfft)n 

^h^-b<y H(D«<50(7)^^<D7 HUXi:#^-fe-y 
yj7x«y5^-r*^{C<£ffl$n-2)7''J:7xy5^ • 7 HU 
X<!:©W<7)#^{4S^to-B-<DM0^«, iSiffi^^^^X H 'J- 
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[0 0 8 4] 04lC*bfcttltg:rn>;/i7<D«O(Ogi5$}-« 

m7vcmn=i-=-v h 3 e e ^m^\yx\>^^. 

»]i3lig«3JtCJ;n«. llffPCSflffla.--;/ h 3 6 6«5S 

i?^' (DPC SEL) 4 3 01?*S. ^fT-feU^:5'4 
3 0*^?,r Kl/T, • 5 2 ' ±ICli5:^$n^7 h* 

C) c:»lltT7H^7.ttJ!)n#i--> h4 3 4^^ 

m^n^o ^^>3 8 o±fcjtim$nfc'f>;!7U^>h 
/•y-'f 1 *^^> 4 * Tw^^-r >i"j ^ > h 

fit*f&SL.T43 0. c:co{i«liP*3.->> h4 3 4ICj;o 

S4 3 2*«m*7>y^«te**fT-r^fct^tc, -f>^'j 
6^iSTii:a^icilfT-ki/i7 3'4 3 oi'iii^n. :*<D^^ 

[0 0 8 5] laW^tfT Kl/Xi:^E-©t*ro±T<DSrrH.^ 20 

. 7' 1^7.(1, T HU-X^-f >4 4 0$:^ia 
LXrrX hU-A ■ I'v'X^' ■ =L~y h4 3 8A^^>tt?. 
n^. rf7.hU-A • \y'J7.^ • =J.-V V A Z 8«3^'J 
^^,^^.^l//7i5'390*^?>PFPC7KV'X-A*X 

3 7 o^MabTa6nT#fcabv^^:^'j7x-;/5^- 

7 H U7.*ii:*^<-7 KU:^ - AT. 4 4 0 ICJS-T d t =b, 
0. :/iJ 7x-:/^PC$<J'l^rL--;/ H 3 6 47J^39Tbl^{Sffl 

7 V* p X *^ e> ^ u 7 1 ^ ^ r^Bifi-r ^ :i t €: w»f 

!rrbli7.h'J-A • 7h*l'Xtt3rr7.hU-A • k so 
'JT.^ h4 3 8tCj;oT-B#Wt'X h7Sn 

PC$iJPa--y h 3 6 2tt, T'U ^x-y^tfttf-f 

fT7 h*U7>**3rr0^:^ H'J-A«rMS&bfcWiai7a— ^ 
hU-A • 7Kl/X*frXhU-A • ^S^X^'4 3 8tC 

. u'jTs^ . h4 3 8*^e)ai:^$nT. * 

fT-bl/^'i5'4 3 0^2l^>n. ^r^^X h'J-Af^ra^fi^ 

[0 0 8 6] :$.^^<DWMmM\Z^n\t. iliT. h U - 
A • Uv'X^ • OLJUy h4 3 8tt2-:>©SiJffll:7 0-^^ 

^—fv h • 7 YV%^)'^v'y y'^) >if-r^i^^^^^ 

Tl^So »?X hU-A • 7 h'U7sS:EPP#lcS{0mf 
ICJ;0, 5&i:^-&8#^W<t<^^ff PC$iJffli:3--'y h 3 6 
6 ^^MfrT H U7.5iJ©^^*^^»lBrS^fT7 K U:^ • 7> h 

[0 0 8 7] mmz l F_PC-feU^^ (I F_PC_ 
SEL) 4 4 2\tmif!i\zmiFPC7\'UX^7\'U 
7. • AX3 5 2±HSItbL''t I EU 1 0 4'sj3|«fc«i)® so 
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I F_PC-k^i'5'4 4 2's(DA:^«^tf 
-tl/^^4 3 O^fcttSfXhU-A • UvXiS' -a-ri':/ 
1- 4 3 87!)ie)#fcUi:^j7 KU;^T*S. fitA/t*<D« 
I F_PC-tb-^:5'4 4 2liPCSiJfflla->y h 3 6 

2©ji^^sttT, 3 o*^e.ai;'3^n:t 

• l/vX^' • ZL-y h4 3 8*^5.<DMS?U;t7 Kl/XSr 
/^-f/IXLT, A*X4 4 Oi^STiSJ^tCl F_PC-feW 
i7 5'4 4 2'sHIO. 3KI F_PC||fT7HWXi:UT^ 

[0 0 8 8] ^fTPC$imn.--y h3 6 6 tt, ±T(Dffl 
^y^>^ • ^-fv V • 7 HUXStt^-rSttlltSrii 
^Tti*. ^Hff^TKUXtSBrXhU-A • Uv^T.:? 

• ZL- h 4 3 8 ?,'#fc7 H V7.\t. 7 H • A*X 

3 5 2 ' , 4 4 otimmvxmmyo- -^ui/^ (c 

F_PC) 4 4 6l;:«^5ns. ^©ilS*. pcmm:i- 

.y h 3 6 2«:k<i7ilfeii>:tt*}toT^-y-y h • 7 
7>lt^©a<h/j:SiEtt?S:«]W7 H UXS:a«?-r-5 C 

[0 0 8 9] z:©^flJW7h*U'X, '^-X7H^ 
X«7HWX • A*X4 5 4 ?rig*bTi$'— y > • 7 h* 
^7.ALU4 5 O'^it^.n-S, ^-y-;/ hALU4 5 0 

-•y h4 5 2*^e>AX4 5 8iiS4T2l^nT<S. fflW 
:/^>5^^^«< 7-^T-^^^ 1 0 oroJ?jS*JS0*H- 
J;n«i!rrffl?^^-^' v h • 7 H ^7>*it^bfcEl]fii^- 
firft-^:!-.;/ h4 5 2«I x3-h* -OL--;/ h<7):t'^5 
>h'tB;^A*X3 1 8A^e«3«e)T#fc:t^7>H^^<l^ 
:t7-fe-7h- U'v7.5'fi«^-1'>4 
5 6€rji*bT^'-'/-y h • 7H^XALU4 5 Cvji 
^n^), :ty±yh ■ Ui^7.i:'4 4 8\tPCmm^=^y 
N 3 6 2 A>^$iJP^-f >3 7 8 ' LT:t7-fe h 

fflSr§ttK-2). :t:7-fe-;/ hMO;>v:#S«7 HI^X • ^-f 
>4'5 4±Sr2l^n-5'^-X • 7 F ^7>A^e)ffl^tt3'-y 
y h • 7 KU-X^ltMEf ^t€r«:i:/^>^^4!-cD7 h* 
^XST©7 h*l/X • :t7-fe>v hlcSo'V^TPCSd^Wo. 
-•y h 3 6 2(Cj;oT*lJ»f$n^. O^O. PCSUfflla 
-•yh 3 6 2«, I F I FOMHoe^y^ • ^-'V h 2 
7 2^$i|p-r^^:ilc:<t-:)T, \^\^7.(D^'Tt 

■y h2 6 2tCctoT^fiEjaa*©. tlEoTPCDv'y^ 

^^(Dmi&^otBVX. ^(D^^<0^—*fy h • 7 

[0 0 9 0] ffi*f:$'-y-y h • 7 K U'XA^:?'-^ '7 h • 
7 KUXALU4 5 0JCJ;c>TW-StSn2>i:, ^<D9- 
y-y h • 7HUXtt7KU'X • ;n*7.3 8 2SrjibT, *f 
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mn^-T'y h • Ui^7.^>4 1 4 lc:§#ji*n-5), 
[0 0 9 1] 2) Y>CUm7)Vzi^)Xl.(DUm 
1. ;^'f >^^X h'J-A(Dfiia : MBUF PFnP 

C 

1. 1 il^CD^'f > • 7D-7''J7x->'5^^&<^C07 HU- 

;^«MBUF PFnPCfCX h7$n-5 

1 . 2 ^P7D— 3 2 t*-;/ h • -I" 

>i^U^>^'«MBUF PFnPCICAoTli^TH 

(x 1 6) it\mm.'t^ 10 

1. 3 »l^f**Jfi7D-^^*M T'n- Hsn-st, 

• ^-di>\tyvy>'3.^n. PFnPCtC« 
N • Uv'X^ • n-->y h, PF_PC-feU'i7^' 

1. 3. 1 ffljt*«!l^«=fMffll7P-G)iS'-y-;/ h • 7K 

ffll:7D— ^^C7)}tl-M*^nfe:t'^^> h* • 'f—'^tl^h I 20 
FU{cJ;-pTi+S:sn^ 

1. 3. 2 mim^wmm-7u—<i:>9—fvv -TV 

1. 3. 2. 1 ^^T'u^x-y^^ • •y-'r^;na*65k<f7 

D- • yj7x-y^^^©7h'l/Xtt/\*-f /^X^nX. 
^—tfyh-7\^l'7s-U>^7.^-:i:zyh. PF_P 

mmiZMBVF PFnPCfCXh73n, Z^^JyjLy 

2. 7'D->-x-\'^^X h U— A©Ma : EBUF P 
FnPC 

2. 1 ■/U'^-~:y^'^^^t^'i>^tz^t•:/'^>=^ • ^ 

-y-:/ h^^X h U-A(D4'T':7''J 7x-y5^^n^o 3^ 
— y-;/ H • X hU-A<D4'T7xy^$nfc«-&«^# « 
# *|J?W 7 X -7 f'^^rdWSt S P 

MBUF'\eM^n-5^T7'P>'— >'-\' • X h U-AO 

^X h U -Alc^n/i^m^^$iJW7 p-i^^ag-r^i^ 

trTBUFi£«efflT#S 

2. 1. 1 yP->--»^^«7'P->-vi'^^X h 
'J-A<D't>t'i5l,iT«^ce>?^Cl'>. ^^0. -fU=y—'J\ 
^<ffti^X h UTtt/j:^.i^tl». yp 1' U 
5'->-r2)i, Hfrtti^^^X h'J-AJcM-S. ^X h 
SrBl|igfc-r-5fe«>JC«, :^X hUfcT^Pv-v?-^^^*^ so 



2. 1. 2 >C-f >^^X h 'J-AtCi3liT«, ^IS 
0f^2^fe(!|=(+*i&J1ll|7P-#^*^trf^J^-ty h$r^^ 
•rti?):>'P->— >^-V^^Xh'J-Att^l^Jr<^-fe-y 
^©^^f^^Sir^XP-^^At^^L. ^2^fr#^$!l 
ia|l7P-^^-fe-;/ Kd^MBUF'\te2l3n*^Tm2* 

2. 2 yP->— vJ-v^^ti. ^^CDfiPfii^:- h* • 
JCJcoT, :?'P->—:^-\' • ;i'-^>(DMSS7HUX«r^ 

2. 2. 1 ■:ruiy-i}^^^i,-^it>%^ntz.i!^->^zvV 

mti Futc^j^snTiiST'Pv'—:^^ • ^^-x • 7 

HUX (PBR) Uv'X^lrAoTliSffiiiig^^n 

-So CKDP BR U>'X:$'tt. <Hr^ l/v'X 
?ifT$n-2)i, ^#^7 HUX*iJ:r/7'— ^'AX^jILT 

2. 3 :/P->— >'-\'^^di^n-5<i:. :*(Dpt-f>^4f 
XhU-A I F_PC7h'^X«DPCU;S'-> • 7 H 

i^x • U'v'x^'fcx h7$n, yp-b-y-y- • x5^-^x 
• US^XrS' (PSR) i^®:/p->-vi'jt?f4' k'-i/ h 
(procedure— in — progress bi 

t ) ifi'^v h$n^ 

2. 4 yP->— i^-v • Xh'J-AOBI$&7K^X«, 
PBRl^i^X:?' (yp->— >?-\'^^:t'^7>H • :i-7-fe 

hil$r*DAT) A^e)PF_PC-t:l/i:7:$'^jiP,n-5 
2. 5 yp->— v'^ • Xh'J-ACDgS/!S7Hl'X«, 

rrx h 'J— A • U'v'x^' • hi-r >i7ij^>^'-N 
iBis^tc2ie.n. (x 1 6) fe'it'f >^u/>h-r'5. -i 

'J ^> h$n;t7 h*^X«-€-(Da&tEBUF P F n 

p ctcx h7sn^ 

2. 6 $iJW7P— #<^75^Yj:Vii:, 3 2 t'-v h • -f >i' 

u >iS' «&7'p v i' ^h'^ 7 X ^ • ■y-'f ;i/ 

crttCEBUF P F n PCt;:AoTli<57H^Xfii 
2:, (x 1 6) 

2. 7 il^«^$iJ^7P-^^*ti 5^rj-h*;$n.5<i:. 
>5^^^©» 1 1:: 7 X >;/ 5^$ njt^To:/' u 7 x 

=f- ' =f—^\t.y^.y'y^-^Xl, EBUF PFnPCt: 
ti»Tbliyp>— v-\'^^X h>J-A • 7 Hl^Xji^P- 
h'Sn-5 

2. 7. 1 m^m^t^Unvu—S^'^(D9-fyV' 
7 h*l/X« I FUtCiS^tSnxii-SUvX^'x-^*^^ 
iSiJP7P-^^(DE|]ffl^r- K • :t^^>K • 1?^—)^ 
K|^{CA-:5T^^.&:t'^7>h* • ^-•^ iii)^^ I FUtCj; 

2. 7. 2 iteMM^#y7>5'0^-yy h • 7 h'U- 
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2 7 2 1 ^^^y'J^xy^^-it-^i^Mife?*^ 
H • -^y >^iznvx^-^y h • 7 H WX*^ i E 

THU;^«EBUFPFnPClrXh73n:/'J7x-y 

TV^S7HUX*^e>!!^lt?>=»^' ^-rofct (x 1 6) fctt 

BUF PFnPCl^i^X^'lCigSn?) 

3 y^>^^^y!.hU-A©«ia: TBUF PFn 

P C 

3 1 MBUF^^>^H'J-A<04^«S?;]<73^^-fe-> 
3. 2 r^^>^«rffe>>'-^'r7XJ (D"" 



3 2 2 pF_PC-tU';J'3'"i:'f 'J 

F^;^^TBUF PFnPCtCD-H-r^ 
3 2 3 ^-y- y h^^Xb'J--^**^'-'^^*^^ 

$nTTBUFicAn?>nfc$.t-e*ff-rsfcfeic i f 

IFOlCii^n?.. I F I FOtTBUFA^-fl^lCTiS 

3' 2 4 3 2 t' y h • -f >^'J^>^'*^^'-'^^ 
.^^.^j-f i7;U^:t(cTBUF PFnPCJCAtjTV^ 

:g,7Hl/Xtt^ (xl6) fc'ltPSt-^ 
3 2. 5 iS^— y-y h^^:^b'J--^l^<^2#aO# 

3. 2. 6 ft^JjcD^^-k v H^W^<+^^^^^>^^ 

3 2 6. 1 •:^7>?<^V-X*^yDv-v^jS<T 
41 f h 1fiibm\^t\fz E B U F ^^-t -V h T'* o ;t t 
^«MBUF*7t«EBUFlCAoTU^S«*DCD*ft=^ 

50 
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3 2. 6. 2 T'ni/— »jttT4't''y l-<^^^^»-S 
^l,.T, TBUF PFnPCflt«:MBUF PFnP 
C ^ fctt E B U F 'N^jU't -5 

3 2. 6. 3 y hcD<^Si«-S 

■:JV^T, 7 X -y ^ b^t T B U F^4J S:M B U F 

liEBUF'NCiSli"?) 

3. 2. 6. 4 2#S®^('l=#^:^^>^^^-fe>> 

h(D:bcSllcScfl,^T, MBUF*/itiEBUF:/'J7 
3. 2. 6. 5 2SS<^^<*#^^^>^^^*^lf 
>y:^3. 3. I'^jlty) 

3. 2. 7 S1tD<D#:*1=<*#^^-t'y h^)*©^*^'-** 

3 2. 7. 1 ^-^r-y h^'^T. h'J-A*^e.«)^^ 
^•yVii^^O I F I FOt 1 EUS:7 7-y->i-^^ 
3. 2. 7. 2 MBUF*fc«EBUF>^'J7x-y^ 

3. 3. 1 ^Ji^^yj^x-y^^bTMBUFlcAnS 
3. 3. 1. 1 »ID©^(*ft^^^-t-y h«)'t'<©*<* 

&tt»b> iS'-y-y h • Uv7.5'lt:P^h7-rs 
3. 3. 1. 2 S?n(D^ff«#^4r-fc-y 
M^$il'iai7D-^^*^«6«?'i^'ti- I EU^itS'-y-y h 
. 7H^7.^t1-^bT, ^<D7HU;^5:j5'-'y-V^ • ^ 

3 3. 1. 3 2#Sro^^-t-y 

3 3. 2 *?fl<D^m^^-^^>^<^^-'^''^ • ^ 
h-l/X75?tt»^nS<t^ TBUF PFnPCCD-H 
b. /^>#^7.b'J-A«)^f=f<!i36ffbT#^S^U 
7x«y^bTTBUF{cAn^Ci:«rMJ&-r2>. 
-y h^^-t y bHP-H^n^i''^ (bfcA^oT. 

urn yu-^^*m^^ nitt^mn^ nro^s) 

3. 3. 3 ft^UW-fe y h<D*<^^^'^^fW«97D-^ 

3331 :/^>5^<Dy— ^.A^EBUF^^::^ h 
-J - AT* 5 i ^ P V A- jtfr^ e -y h ©4*fil*^ e> *IJ 
WSnSt. MBUF*fcliEBUF=£:7-7-y->3.b, 

> • 7. h'J-A*^60#^© I F I VOt I EU«:7 

3.^3i^l^2 yav-v^ittT+t'-y 
*IJ»ibfciiOtC. TBUF PFnPCffiSMBUF 
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P F n P C E B U F 'xSii-r ^ 

3. 3. 3. 3 T'Dv— v^^ilfT+e^;/ h<7)<^liji^^, 

U F * E B U F -5 

3. 3. 3. 4 fU^y-i^^mn^My 

W»ib;taOlC, MBUF*/5:«EBUF:7''J 7i>y5^ 

3. 3. 4 aiDCD-fe';/ M^(D*###tIffl|-7D-<^<^ 

3. 3. 4. 1 h^^^X hU— AA^e)©^^^^ lo 

■fey HOTBUF«:77-;/V3.f S 

3. 3. 4. 2 2#BCD^#ft^y5>^^^AM X 

CD«jiA^e>*«J»rL-fcjiOlr, MBUF^fcttEBUFT' 

3. 3. 4. 3 2#a©^frft#:/^>^^^*t I 5^ 
yZf3. 4. I'sjitJ) 

4. 1 h^-^-yWJl^ftlCta^cDfcCOA^^y^C-i) 20 
4. 1. 1 A- K':>x7SiJ0ii* 

4. 1. 1. 1 4^mm (.t^m i^ac^Ttn 

4. 1. 1. 2 Vi^PT^^^L, Jtitf-g) 

4. 1. 1. 3 7^5-;/:? (fflS) ^^mX'S^miZ 

4. 1. 1. 4 fiJf9ji^?^/'N> K^CDg^JST h* ^7.« h 
4. 1. 2 hC7 xT • h^ y^^^ 30 

4. 1. 2. 1 ^mm wsE) ^^^^ 

4. 1. 2. 2 ^miUTl^ff ^n^y:7 h>^jiT^ 

4. 1. 2. 3 h^-^-y • A> F^®B^i!&7 H U7. 
TBR^fctiFTBU'i^7.:$'»CX hJ^n/c'^-T. 

4.1.3 mf^ 

4. 1. 3. 1 ^^tmmLx^^-r^mm 

4. 1. 3. 2 ^^<DiiffPf»c^aa$n-& 40 

4. 1. 3. 3 mn(Dmmzj:o. mw^n^t^^t 

4. 1. 3. 4 |f'J^1-A> K^COMi^T h'l/7.tt, 

4. 2 h^-yy^^T. h U-A • ->3 >«-^ 

cot^Uff '^©#^7. h u-A t-i" >7'f >-eiifT$n 

<y:/(DH&fCxPC7h*UX^-fe-:f-r-5Ct<£^#JC, 50 



S6 

h^-yytt^T. hA^pIfllTS^. ^-oUi^lit, iSh7 

5 h^yy^-^Xh'J-ACDSaa: xPC 
5. 1 h^^yyTJianfcB^ : 

5. 1. 1 ^mmmios<^f}mz.^ts "^rottnn 

5. 1. 2 ra«0ijn*iiec:-5<j:. m*ie^ufcfj&^ 
;j^i^fT$ n-5 1 h 7 -y ■T'^^Ma^ ti^ 
5. 2 h^-yy^^ms^n/ti^r : 

5. 2. 1 SiJOii^tt^lh^^n-S 
5. 2. 2 iKltOI F_PC7h'p;^«xPCh7<y 
yiKliU^-> • 7HU-X • UvX^'iCXh7^n^ 
5. 2. 3 I F_FC7 KUXt-?-©*t©7 
IC*S I F I FOtUBl}F:f*)yx.y9- • Ayyrit 

5. 2. 4 7 H UX I F_PCt, ^CC)*t<D7 K 

yy-yiL^n^ 

5. 2. 5 MBUF PFnPClr, h5>yy-A> 

• JU-^>(D7 h'I/X7!)^*D-K$n-& 
5. 2. 5. 1 h7-y:/OV-X«!Nf»Uv»X:S'SfJC 
A T I ^ -5 h 5 -y y # ^ IC J; o T*IJ E^T $ n;t h ^ -y :/ • 
^"f ytCjSUTTBRSfc^FTB U>'X5'S:7 K L^X 

5. 2. 6 #^*t:7''j7i'y^Sn. asiiOtci^fT 

f -2)fcJ4>lc: I F I FOtCAn^.n-5) 

5. 2. 7 h^^yy • ;i/-5^>C0^fr<^;5^-?-(O*t|^fT 

5. 2. 7. 1 h7'yy«aa;l'-^>HxPC7KU 

x^m^(Datr-y3y\z±—-:r-r^mm^m^. wo 

iii5^S:MDfBlBgfC-r'5, X PCUv?X$'«!|#»^>'X5' 
*5j;yf#«NUvX5' • 7 KL'XiT^-:? • 
A'X ^® bTSr^5^-»# $ n-g) 

5. 2. 8 hyyZf^^A-^i^cDV^-y^m^n-r^Z. 
t (c J; o T h 5 -y :/«SI>6^ ^ tfe m -5 £>g ab ^ 

5. 2. 8. 1 &.mz±--:fvxurcmitxPC7\^ 

U-X^^®»flfrS«n>y-->3 >*if,^7t;bT*^e> 
•y y^^*^ ^) (D U ^ - > Hfrf ^ ^ 

# : 

5. 3. 1 iiJOiii9-75^Bl^gJC$n-5 

5. 3. 2 7'D->—:/^jlfT4'f-y K©4^^75^^*iJS»f 

LTzti^'OiZ. X PC7 KU-X*?^ffiO^<^X hU-A 

• U'i^X^S'MBUF^/tttEBUF PFnPCtCSIS 

n, T'u >'ai-y^7&^-?-(D7 Kux*^e.igifT^n^ 

5. 3. 3 xPC7 Kl-X7iWrX h'J-A • U'-:^X5' 
<£jiLT 1 FPCU>'X:J'tC^7C^n-i). 

[0 0 9 2] E) miO]h^ii^zfm^(Dmm 

1) «ES 
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[0 0 9 3] tiJO)2.^5ftm«. *IIJfi««J-C«S*«HC 10 

ij _ 03 <o!Kp^cd^^ t # w §1 #e d ^ ni) t) 0) 
(fault) <r>mm\t. ^^mm-Q\s.mmzm^ji^^-i 

— K'i'X7fiJ0jZi.?^--^'^^^^tSt'i'3ii^ (non-m 
askable interrupt) (NMDtl^ 

nst. 7'p-t->'-9-- n>5=-^XhAi;«IS$n (f r o 
zen) , f '<T<D h^^y^^A^fJOii^^^lh^n, 
aWT/D-fe y-y-l^iJilflBd^X h7$n. :/n-fe-y9-«§ 

[0 0 9 4] iHl^mttt, #^7. hU-ACDcf©^^ 

«;K***t^'<.'l' (privilege level) fo 
4^*^31® (retire) $nS<!:^*T^-(D<*^7!i^i«l 
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[0 0 9 5] VyV'0:sL7 - h 7 > T'^h^ttC F_D E 
T2 7 4 (02) H.toTlT'zi-H • Xx— :^T^ttJ 

(EBUF*it«MBUF) STIfttt?)*!*. Cintra 

[0 0 9 6] 2) #^|wl^fi]l9iX^:#I^W*'J0iX^«, 
tdOj^i^^'f >2 9 2 ^rSLTPCOv'-yi' • h 

2 7 ojcaai^n-s. 0 3 ic^-r <J; -3 iin^o^'f 

>1ttPCUi^yi/ • :ix«y h 2 7 0 rt<Diijt)ji*-Dv'>;/ 

^7 • ax-y h 3 6 3 lcatt-r^;^c*wfccDT> NM I 5 

I RQ^-f >i3«t:y^i«i.©t'J0ji*-u^;p • ^-r 

> (LVD d^ei'^t-^TVi^). NM I ^-f >W7:x,i7:T; 
nii< A— K'^7XT • U-fe-y hS:i;#Sii5ffi5fefti>10ii 
0. nSBxA'-f X7iV\— H':7X7idOjiiif€:l'i-s>S^U 

fcA^i&iiJji-r^. iifiiiiJS0*jT«, 

A-K>>XT#JOj?b^«*ii5 3 2m^'^=i—^A'i^^-r 
^ C 1 ^ . fJ 0 ii.^ b felt ^il-g^T" A'-f « 
fiJOji^U"<>'l' • ^'f > (LVL) ±JCti]Oii*»^ 

(0-3 1) ^mm-t^o ^^r'j • X7- • y^tM 

CUl 1 OiZ^-oXTi^y'^^-h (ffi14^ti) i^tl, til 
fiJOiii^^O (BS^-B-T) foi!l03ii!fP-:^->^ • :ix 

•y t- 3 6 3 {ca»-r-5fci6i'^tte.nTii^. c:ti?>tr 

^-f v/;itj>:7>^iiJDji*, p^^rUAtU;^ (1/ 
O) X5— #J0jii5>-. VS'> • 5^x'yi7#jr)ii*-, 

[0 0 9 7] #^|HiffiiiJOji*-<D^^«T^-r*raW0'J^1- 

K-^xTfijojA^i/^jutgia^tj-^nTii-s. cine) 
h 3 6 3 fciatit^nTii*. -mz hyy ■/mm)^iz^ 

[0 0 9 8] #|HlWtiJOi^^^»-CD—r)75tfi|03^^Pv->i' 
. jL--y h3 6 3{Cii^$n-5i, fJOii^SiJ^^X'y 
h3 6 3«ii|0i^*il*«:INT REQ/ACK^-f 
>3 4 OStMSLT I EU 1 0 4'vjtai-r^. ^tc^ fi 

OjX^$!lfflla.X>y h 3 6 3«7''J 7x-yf'-P#ft'±<f ^ 
<&^<>3 4 3 <&iS^*bTPC$iJ^aL--y h3 6 2^^)11 

{ib^ pcm^^i:3.-yh3 6 2\z^^^-:f^)yji'y^'r 
I EU 1 0 4tt^(Dt^O|lfT* 
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ti-rncD^^*), HfrPCSJ^a- h 3 6 
6|*5WDPCfi, I EU 1 0 4*SiiJt)jii*0§{I<£«|^ 

5lCM«T$n^. T'U 7x>y^$nT. MBUF. EB 
UF, TBUF*3J;Z:^"I F I F02 6 4{ce*inTl'i-5 

[0 0 9 91 I EU 1 0 4ttfyO)i*./'N>H7*^^f9t) 
ffilSfl^SrlNT REQ/ACK5'r>3 4 G^rMS 

^?£:SltlJ-5<t, fi|Oji*l6iW:3.:::-y h 3 6 3 «T 
Tl5iWr^J;^tr, MS-rsh^-yy •/\>K^Cx'< 

[0 10 0] 3) nm9^ 

•^tte>nTliS. tiJOii*-telffli::i-v h3 6 3 

[0 10 1] #^®^^-fe-;/ hTj^'yj 7x<>^^nTVi 
S^'J'T, VMU*iTLBT-Sfcifc«Srj<DVMUm 
^ill»-r-5<hr:©«$gHPCD>^-y/7 • h 2 7 0 

'N. !f*tCSiJ0ii^*iJ1»^-->' h 3 6 3-v.VMU$iW7< 
>3 3 2. 3 3 4S:«SSUTj|l6n-2>. SiJOii*$iJ^Sa. 
^>vh 3 6 3tt, ^LW^f^SrSfsT'Si, iJA«©yj:7 30 
X 5'<&-8#4'jtt-^ J: 3 ^-r > 3 4 3 LT, 
PC$iJ^®:i:r-;/ h3 6 2;cii»-r-g), c:n<i:lBlB#(c, fij 
h3 6 3«, ^^-t-y h*t3ie,n-53fe 
coyj 7x>y5^ • /t«y7r tcM]ST-5VM_M i s s * 
fc«VM_Ex c pb*-;/ hCDi'-^ e.*^KST^:5Sr-fe 
h-r-5. -f-oa&t. SiJOii*$iWa.r:>y h 3 6 3ti^^ 

^^■t:-;/ h;5U F I F0 2 6 4 |^TS«U'^;HCjfrs 

[0 10 2] l^^fC, yj:7x>y5' • ;\*>;/:77 2 6 0. 
Ix3-h -a-y h2 6 2^fc«l F I F0 2 6 4€r 

Sti-5t> ;i©tf$S*)fJDii^$iJ^a-<> h 3 6 3-\iM 
^.n. h 3 6 3 Lfc^^^tC^fJT^ 



->7ht||fTtS. |!g^<7)^&^-fe'> F I F02 6 4 

[0 10 3] jiT3g|IS6|»jT«."^U:7x-y^ • A'-;/77 
2 6 0, Ixr3-h* -n-.;/ K2 6 2S/c:tiI F I FO 
2 6 4 S:jitT#'^S:>'7 h LTli-Sji^T'fediSnS 
fiajntt. y7f>>i7xT- h^';/y^^©l ^'f y/SfttT 

'jyh^uLT' Yyv-f^^\-X. CF_DETrL 
:^vV2 7 A\Z^-dT\ xn- H • Xx-v'T'^ai^n 

^ji^l^frrL--;/ h 1 0 4lciiJ«fr^*T#t3j;-5lcT-5 

TUff $ n 5 W IC ^<bf -5 Sn© * -5 y n -fe -y-^li 

S . © J; Tit «aj^1- ©MS «»f fel ^ S^T c: t *<je) 

■:>1t\Zl3.\,^<DX'. #^*i||fT3.- .y M 0 4ICS<*T 

[0104] ±M\^tz^o\Z. V-PV'O^T ' Vyv^ 
C F_DETrL->7 h 2 7 4 {CJ;-;>T I 7^13- 

h 3 6 3l*I©^•©^<^^c^^;^:;■r^F«^gB0iJ^1•«^t*■y h« 

•t-;/h$n, 0*^e 1 2 7 *T©S^T. vyv^:x.y 
' h7 >;/y#-^©EPM^:- H • ^-f-JUHtCjg^T^-S 

?>nTX hT^n-g). LA^L, :/'J 7x-y5=-|^ffl0iim<i: 
S?i 0 , V 7 h ■:7 X 7 • h ^ -y y«$iJIS 7 P -^^it^t 
T/J<, I^Wtfim<i:LTfc&t)n-5©T, fiJ D iii?f-SiJ« 
3.-.yh3 6 3«, V^h-^xT- h7'yy^<^*i^Ul 
$ n:it i: ^ y J 7 X >y 5" ^ -B?f >43 jhf -5 J: 5 IC P C $tJia|l 
a-n-y h 3 6 2tca»L}^i:t/^. ^©{t^oDtC. 
F I F02 6 4$fflLTv7 h$n-5©iRB#{C I FU 
1 0 2(ih5«yy • A> h*^$::;''U ^x-yg'LTMBU 
F^^X h'J-A • A*-y77JtAn^. 
[0 10 5] ^^-fe-y F I F0 2 6 4©SiSU'< 

;i'*T^-rs<!:, fiJ0ii*-DvJ>yi7 • i--y h3 6 3« 
■?-©^^-fe y h©m^^k*-y h*4 e>y h • 
tLTSYNCH_I NT_I NF05'r>34 1 iSS 
TI EU 1 0 4-^^119. ^^-fe-y h©4'T-|S|ffim©^ 

*-5*^?rjia-r-5. I EU 1 0 4«BnP#{c:jt;^L75:Vi 
#^-fe>y h©tf>©^T©^<^r:»5ijiS©.;^r£TX'5ri; 

^*i3^ff$tife;t«e>CS;iS0iJ^1.©J:'5t'. •7-»©^ 
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• :x- y h 3 6 3 JCji^ai^*!^. 

[0 10 6] I Eu 1 0 4«s^^TWlc3l^T^n. i^sa^sj 

7y->3.$n^). ■€■©*<!:, j|fTPCftil«^--y h3 6 
6(*305 I F_P C«^fSt')ijS$nfcSttCD#^tcMJ$; 

f -5 J; ^ MM ^ n, t^j^t-A^fJ 0 ji*-$ij'iaii3. - h 3 6 
3 iciisisn^. 

[0107] m«f65feiii"^*>*^^*^'8®^^^^' 

I EU 1 0 4lS3ijS^^T.^^^-fe>' ^ {1-1^7.^2 2 

h\t^(nm.m<om9\-<D%^u^ff^\^tzmmit-mz. sy 

NCH_I NT_I NFO?'f>341 ^^SfiUTfJO 
j^it^Dv'-;/^ • :i— 3 6 3 iCjgaJ-r-g). I EU 1 0 
4*i?>jg^^n-5 4 t*-y ^^J^1■^^' h;Utc:AoTt>-5l« 
flOji^^Dv-yi' • ^-'^ H 3 6 3*^e. I EU 1 
0 4tCZgSnfc4k*-y hm^i:7 hJUt I EU 1 0 4T' 

fen«, -eolfffSi-i^lC I EU 1 0 Ai)^^mK)^iL^U 
fflla- h 3 6 3 »rjg^$n«.1t«©J8sS%S6«-«. *J0 

ix;«^jgtiiiirL-y h 3 6 zi}^mMm9tmmmm9\-<Dnnt 
ffii8fi^7&«7'f >3 4 oiiSTi Eu*^e.s«^ns 

d\ ^^\^\t.Mul^9\-<Dm^^'^ > 3 4 1 ^ 

T!t#«feUv'X:$'4 1 2 (04) PTfe-SxPCUi^ 

5' (PSR) tt5fe®PSR (PPSR) l^vX^tCtT. 
h7$n, -ebTS^ffittSJl/vX^^ (CSR) 
V>'X5'4 1 2<D«1^©IB4^Siit^UvXiS' (PCSR) 

[0 10 8] h^-;/:?'- >'^>H5©7 h*^7.«h:7 >'7' 

©tbTfi-ff^n^. PCDi^-;;i7 • a.--;/ h2 7 Ott 

iC!t#?feUv'>^^'4 1 2 (04) CD-g6T-*0, etWtC^ 



^S'TBRT*^. 

[0109] my)Tb.yi-mm=i-~y h s e 3 1^:, ^fiE»@ 
ook-up) x-:/>'i/*abT, ^nicMafttt^n 

Uv7>;S'*T<3!):t7-fe-y l-tUT, l*awINT_OF 
10 FSET^-f >3 7 3 S:i!iSbTyj7x«v5^PCiSlffll 
JL-y h3 6 4'Njg$n-5. ^^V)V-7Y\^7.\-i. -t 
h • b' y h?:Tfi!:t'-;/ h i LTT B R ^v'7>3'*^ 
t#^c±fi[ f y h »ca*S-r -5 ;^cltT-*ft) ^n?) t -5 f 'i 
s^ifiib^. z.(r>Tzib. Ijp35g®affi*^l*jl:^n*. (* 

) {BJAlih^-y:/«#^7!»^0*^^2 5 5*TT. CI 

h • h^ yy#^€r2 2 t'>y htTBR;^ hTttWS* 
kSi^-r^tJlti^^txS. h^-yy#^tc2tR«T(4f 

f^e>n;tjii^A>h*7 • 7 HU-;^ttA:^3 7 3©— Pi 
bTT'iJ^x-y^ • •feUi7^PF_PC Sel390 
(04) ^'M^n. :i)c©7 HUXiUTMS^^Stl. 
*>e>#^*^:7"J7x-y5^$n2.. TBRU-v'T.^S'Srfieffl 
Lfch^yT'^'^i' h;!'- A>F5 • 7 Hl^7.tt±T 1 
■7— HfcttiinTVi^o LfcA^oT. h^-y7'-A>H 
^ • 7 h*UXtC&-5#^li. S<fj:ofch7-y:/*!ia-'l' 

^JxtfTLB h^-y:/«i«jSir^fTS-B:SjJ5.S 

Zfy >'3'c7)Kffl ^ti**:)^.c''^f ^ /h^<^> h ^ -y • a> H 
5^iifl>'ai-ti-SJ;-5JCb^ci«)ih5-y7' • :^ts~Xh.ifl 

pl^EUJCb, :t> • ^^-yT^ROMtCfeffifttCga 

«$1i:^:itA^T-#-5C0T, RAMO&M (D-^-v-g 

40 [01101 «Fji^lSSfi»JTtt, iSji h ^ >y T't JJcS H 7 
•y y«±j$L;tVMU«SWfcntT-$>^. iS5i h 5 >y 
#^«(t!l«h7-y:/tKSiJ$n. 0~7««5Hlc:i^toT 
V^S. bJ&^b. ffi5tS«MMUmtlW|bT?fe^, fJD 
iii«^$iJ^rL-.;/ h 3 6 3«, SijSh^-y7'*i-5-®t*». 
S'fweiSe^feST^^tlgfe^i. ¥fm\^zy7.^ (F 
TB) *^^^iih5-y7'"^-X • l/i;7>i5' (FTB) 
4S«?b. h^yZf • yty±.yhti^'^-r^rztf>\z^^ 
>4 1 6±»Cjilttl-r*. ^-f >3 7 3' iSST^'J^x 
■y?- • -t U^rS' P F_P C_S e 1 3 9 O^Sk^tlTzf& 

so ScD'^i' h;U • 7 H t':^HFTB u-:/7.5'*^e><^>±<2:2 
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^$r«bit3 f-;; ht^m.^. -eo^xh 7 fgCDirP • f 

[0111] 3 2m^rzit'tm:KT<D^^Tmm-v^^ 
[0 1 12] jfiiig!g^jT«v ■r'<T<D^^«i^i;4A* 

[0113] Sfc, hyv'/'/\>\^y^y^^7../^>y9^ 

»cA^. cintafeff UTt^siitt^i/v'Xi?' (csR) © 

ntr-di£iH5©+^ 'J-tt^U-:^7«r5' (PCSR) (CM 
A^n, PSROrJtf— *i£tW(DPSR (PPSR) fCX 30 

-y-^^ifiLL-i^X:?' (PSR) f^Wt'-;/ hT^^ns. :^P 
SR<DfiJ0jii^1*^t-y K*i-b.y KSnstv^ KC? • 
Uv'X^Sittth^-^y • W'vT.^'RT (2 4) ~RT 
[3 1] ;^ii±a!i5J;tX0 7 (b) tc^-r<i;-5 Ic^^^ <fc 
5IC;S:-5, SiJt)iA,.^/N> K^aJTiLti^— KSrP S R JC 

(RTT) ^^^%nr^:^mtzmm~'<r>:^m 

[0 114] I EU 1 0 47j«RTT^^$||fTf-2>i:, 
PCSRti, CSRlxvT.^lC^TC^n, PPSRUv' 
X^«P SR l/v7.i5'lC«7C$n^OT% PSRrtrofiJ 

y)jh^^m\ivV\t^mm\zi7^)T^n^. pf_pc 

<04'®!f#a^>'7.^x PC^^^fc-e;!;*^?.^'; :7x->5' 

3 9 4 iyN'T. 3 9 6 SrilLTMBUF PFnPCS;t: 
ttEBUF PFnPCOifS?,*>^^-r*:!^»C«7C$ 
nS; xPCSrEBUF P F n P C {C^tc'T'^^A^ so 



SfcfJMBUFPFn PCII«7C-r^^*i®^J»r«. 

(0 115] agf'^^ciits. :^D-fe.y-y-«h7y:/ 

7-r-50»Cl^i;#aU>'7.3^ X P C SrfiSffl L/iti:: 
feS. h7-y7''<D'J^'-> • 7KU7>«±aU3tJ;^H 

if#»l/v'7,^xPCIC7.h7$n^75t, yp->_-:;!^^ 

'J^'->-rS5fe«7 ¥V7.\tm(D<^^Ui>7.^ 
u PCJC7. h7$n-5. L-ZiTjioT. fj 0 ii^-I^J® 

'v.HSfcJ6<D7KUXSr;^ h7-r-2)#«UvX^'35«;il» 

5) h : *-5a<DyD-fe->-y-4^jH«$g«. h^-yT' 

•A>H7. !|#tCCSR, PSR. •J^' — >PCt5J:ZX 
^•SS^TIS "A" Ixi'XrS' • -fe y h r a C24]~r 
a (3 1] '\T'^7.Ay5^-r-5<t#Sii)6«)IC/'N*->^7>;/ 

i^vi. (fsr) ©rt^ 

[0 116] h^-yy • /'\> K5'v5^^'XA<:/^-r'5i 

# iiftMtcff ton-s A'-y ^7-y -^i)mm-^tvr:u^Tz!i> 
\z. h5-y:7'(7)^x hHgi[iMtcff*3n;icin h^-yT' 

• j\yvy\t.^^miz-ti>V'i?7.i'<Dnyi;7y-:/^iL 

$r«^^^i:. A>H^ttA*-yi'7yyS:<i:-pfcl/i^7.:J' 

[0 1 17] *;^h$nfch7yy*Biflg{cf -strfi, 

h ^ >y :/ • A> K 1 ge^t^ 2 g|5^lC:5i-#J-r^'iJ. 

JC. #a^-:^;^^'^»#<^S:fiEfflUTxPCS:3e- 
L. Vy yZf • /\y\^yt)^m^\^X\,^^7.^yi'±.\Z^ 

^SrfigfflLT. h^-^y •>'\>H5(D^2g|J^^(D$fe^CD 
7 h'py^^x PCJCi^b, h7>y7'*»e>©U^'->^«^ 
(RTT) ^^fT-r««£:>S*<*4. RTTttiiJDji*^ 
^S:?XO^€r (PPSRSrPSRtC^TcfSClifCJc-p 
T) , $!lP^x PCrt<7)7 HL'T.t^^-r. xPC»C«. 
A>H7(D^2g|5^^<D7H^X*«AoTUS. m2g|J5^ 
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->-\' K-t? • ^-:^;:^:J'RT [2 4] ~RT [3 1] « 
A>h*^ld: "A" l^-;^X5'<lAVN>K7tCct-pTSgS^ 



LT, giJ«RTT&3lfT-r-5'i^S?i^a&2». ;:ntj:0, 
[0 118] 







0-127 




1 2 8 




12 9 


as 


13 0 




1 3 5 




13 6 




1 3 7 




1 3 8 




1 4 4 


iiS 


14 5 




1 4 6 


a^ 


16 0-191 


a'^ 


19 2—253 




2 5 4 


a# 


2 5 5 


a 'ft' 


0 


mm v^yy' 


1 


SS jS h ^ 


2-3 




4-7 


iSa h 5 



ma H^v^^ 

Rffi MMU (TLB^— gt^fctt 

U I /OX5- 
l^lBl^ NM I 

mn «SMMU TLBttiE 



III. ^"^Hffa^-y h 

^bfcfc©T$.-5. ±Sx-^iii8S«. I FUl 0 2*^ 

;U (REG ARRAY) 4 7 2irjg3n^. Uv'T.rJ' 
. • yy'i)V4 7 2*^^A'f>'1X ♦ 

-y h4 7 4S:)i-:jT, l^v'X^' • 7 T-f >'l'ai:^A'7. 4 
7 6^iji*b, i>ffiA7.4 8 0 <&«daLT«ffiit»Xl/ 

pt>h (Fuo-n ) oM?uia?"j'vMe>n-5, ^*g-x--y 

h4 7 8o-n \Zii^X^^^nti'f-^\tmtsn7.A% 

[0 119] D-hV;^ h7 • i:::^ h4 8 4lc:ctoT 
1 EU 1 0 4 0)7'--^^^^^*^^^'^^^' D-H/ 
:it,\,7 . h484«IEU104(i:CCUl 06 



m(D'T—^t^'M<^'sm^m^t^o M^ffjizit. ecu 

1 0 6W5^-5'ffl + -^'y->i 1 3 4*>e.l{0aibfcD — 
H • "T—^lta-V/T. h7 ' a-<y h4 8 4lcJ;-pT 
p_ . y:—^ . 8 6 ^m^VXV-JT.^WiMA 

7 2'\feii$n-5. ecu 1 0 607^— i5'ffl=^'1r 
ICX h7^n-5T^-i5'»«ffi«gazi-y h<D^J-EA*7>4 8 0 

40 75^e.sm^ns. 

[0 12 0] I EU 1 0 4©i&ll|iB&Kg|5^^ttl EUx- 

EUx-^'ilSKttl EU 1 0 AO\t.\i£t^X<D=f-^M 
SSxl/^ > hrp^<D«mOT'-3'Gj2lS:iS55:bTfT-5««g 
S:ffiATl.i-5. I EU*i)PS!^li#^/:i-'<7>h* • A 
XI 2 4S:iSS bT^^<&§{if 2>t. ^ntji5i;Ti!i 
f^-rs. ft<*W»Cttli^'^-t'y h«Exn-h* • a--y h 
50 4 9 0 HJ;oTSm3n^. *fSW©»jgSlifi0iJTtt, 
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Exn— K • h4 9 Oia I F I FOVX^ • 

ilgfttt, ^^^-t-ij-'^xy* (CRY CHKR) ZL- 
>;/ h4 9 2, te??i45'x>;;;^3 (DEP CHKR) 3.- 
yh4 9 4, U'V>?.:$'eS:«:i:^>> h (REG RENA 
ME) 4 9 6. ^^f^ff (I SSUER) y h4 9 
8, *5j;lXiiJS«41ii|3--.;; h (RET I RE CLT) 
5 0 O'vM^)*!*. 

[0 1 2 1 ] 'J— • 9-:sivi3 • h4 9 2«E 

xn— K • =L-y h4 9 o*»effl^a|l^<>5 0 2^mm 

{b1«^2r§^I-r^o • ^x>;/:^4 9 2©^fig 

^. c:«$ij^1f$g«, SfJP^-f >5 0 4SrMSLT#^ 

%n=i-—y h4 9 8'N.j2ie>n-5. 

[0 12 2] «@tt^0 8^^{CJ:oTfieffl$nTVi-5 

U-vX^' • 7r-f;^4 7 2<DlyvX5'i£:T^L-Tti-5xn 

X^eS:^3.- y h4 9 6'vMe>n«). CKDISStt. 
M«5^x>;/A • :i- y h4 9 4's'b2|e,ns. 

5^x>y* • rL--y h4 9 4©«tg«, «@4*c^<7)#^(73 
t'n*^* v'T. 5' ^x-^ ©3B5fe<»: LT#Hg UT 

[0 12 3] fti^tCExn-h* •OL-.y H4 9 0 ««g 

T-i'^'-v 1 0 0 ©Jf iSHig^tr Jtnti. ^^mff^^-y 
h4 9 8«x-jS'«l8S«jg*^ffifflnII6T*«>Ct, =^^^ 

i2^mmvr, ^^s^fra - h 4 9 8 ^ig^, -rr 

tC^fr^nZi (^7bfc) ^^43j;t/t^v;?.;j^^;t(j::^ 

[0 12 4] 'J^-W:tt^m^=L-y V 4 7 8o-n *^<5effl 
pIfig-Cib-5*^<i:5dMCjSi;T, ^<%%'{j=i-~y h4 9 8 
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48 

wamany^^ i 4<&ii?SLT, ^^m^^-y va9 

*fT5fc«><7)SiJ«8^t^tt^fff6fT^:i-y K4 9 SA^^fK 
iWvOS 1 6Sr«ffi bTU>';^^'3S:*:in';; h4 9 6 
*AcSJ?Wlc«lfilrL-.;, b4 7 8o-n '^j*^' 
n*. f&Wffi^SrStt^i. U'vX:$'eSc^:i::i>> h4 9 

tsmnTs^ 1 8±»r2iai-rs. a;:^5 1 8±jciiim$n 
nfc u 5^ 7. ^ *ij »rT -5 t ± o T*ij»f $ n * . 

[0 1 2 5] ;N*'f/'«X$iJWIZL->y h (BYPAS S C 

TL) 5 2o«, ~m(^\z\i.unv^y^2 4±.<r>mm 

4 7 4(Dmi^^MmT^, /-^-i n7.Um=L-y h 5 2 0 
{tmm=L-y h4 7 8o-n ®&>^C04*}H5r^-^L. 

my^ >5 2 2^mm\^x. ui^x^^ejc^soL-^y h4 9 

20 • yr^)l4 1 2d^e)*Slg:3.- h4 7 8o-n 

h4 7 8o-n 

*^e)lil;^$nSx-*'Srn-f A7 • ^l-^ h4 7 4i!lA 
■C«l«ga- u/ h5fe5feA*X4 8 Cv-EPP^JCiHoT, ^'^^ 

fifO.- <y h 4 9 8 IC<toTii5?$n;tfT^ff ©^-^©3^ 

^t). #^^fT^n.y h 4 9 8 y h 4 7 8 

0-n ©&^^CD!f#^U>?7.5' • x-^?£S*?Wt'fi&fflpI 
tgtC-r^^ ttCj;-:jT. 5E5t/'N'7.4 8 0;<)i^^tg:i->y 
h4 7 8o-n '\x-:5'«:jt^c:t^&it^lC$iWr-5, 
30 [0 12 6] I EU«iJfflli|l!S©JSOWrL-.v htc«. ^ 
MSiJ^n. - h 5 0 0 . $fJffll7D— $fJia? (CF CT 
L) :i- h 5 2 8, *3j;t/^7SiJiail (DONE CT 
L) h 5 3 6*i$)-5, iijeSiJI^lZL - >;/ h 5 0 0« 

^(Di*nAS3lfT$nfc*^<DliS»J1t«7&i$d1fll^'f > 5 3 2 

40 :i- .y h 5 0 0 HAT. 5 1 8 \z^m.^ixrz.mmy ^ > 5 

3 4±{C:ft!lPffi^^&MmbT, VV7.9m^\4 7 2{C7 

llfr i b T 18 W IC «l§-r -5 . 
[0127] iijit$iJPa.- h 5 0 0 tt, ^^^^riiia 

y-f>344 SiSS UT I F U 1 0 2 'Vjil*. ^3»<7)^ 

<i^^S8<c:*3< c:t;!i^T€--5WT. JijSS'J^»:l - >;/ h- 5 O 

50 f S^iC, I F I FOVX^' • U-;?;^^' 2 2 4®T 
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-•v h 5 0 o«i F I Tom.-WiK)umiM^^umy^y 

3 4 2 SSfiLT I FU 1 0 I F I FOa- 
^> h 2 6 4(3D->7 h • v'a >€r^*&i'-S^«i:H 

[0 12 8] $)J^7D-$iJ^a|la--y h5 2 8«S#:{*^t 

h • h;H D€:Ex:3— h* - a.--;/ h4 9 Ot^hU 
^a^-f >5 1 0*g*LTS<f^*. 8f «:/h"^i'b 

4 OA^^.$^l^a9^<>5 3 2-£Si*tTSft$n^. CO 
^7$|J««^ICJ:^-C. $)J^7D-*JI9iZi-;; h 5 2 8 

i^»<i^=£$<lW^-f >3 4 S^ilSbTI FU 1 0 2iC 

nx t^-s ^ 8 eo$iJP :7 n — 

[0 12 9] ^7$iliai:3.--y 1-5 4 o««fie^ 

8o-n 05V^-rn*^?!'^^'^^ff^'^>^-'^3>(7)^7$:a 

»-r-5<h, -^-rmm^-y 5 4 0 «^js-r^^T$<JWi 

fi^*$ijffll^<>5 4 2±(CjitllUT. 

- .y h 4 9 6 , ^^5S!fT^-y h 4 9 8 . 5iJK$lW^- 

.y h5 0 0*3j:t;/N*'r/'?X*im3.ny h5 2 0»C77- 

[0130] ««ga--y h4 7 80-n ^mmunmrnz 

f-S^ltJ-J;^^ I EU 1 0 4<D$i»6?<7)— ;RttS:l6]±b 

-;i.-r^/t e*(D^tg^-'y b4 7 80-n '^f* 

^lany h 4 7 80-n \m^ii-t^mm^m:n-t^tc^ 



5^? 

9 8tmtg3.zi-yh4 7 8o-n«*l^^"^- 
7D— '> ^4 9 6, 500. 5-20> 528, 
5 4 0 (cll?TS-&^««6*i2''SJaf&lll{t^®3'0>y h 
T«l?.-a-?.. fit^T, ttl«g:i-'vh4 7 8o-n (D^^O 
$iJ{ai7D--^^U-v3>CD^MliIEUl 0 4(D$fJ 

:i.v h4 7 8o-n <Dli«g43S^k-r2)«^^. JS^SfifK^ 
|(i/lN»,'S«S:i- h^«£?g«S??»'MS-^ A L U . ;« 

e.m\(Dmm=i-:zy h 4 i so-n ^i^^rcit2'o&.± 

^iiUofS^^T?^, ^4rf6fTa^-y h 4 9 8 ?£^T^ 

H • =L=.y h4 9 0 trJ;oT|iilSt$nfc?*(St"5>^^7 

-i:.S<i:-r*««6^--v H4 7 8o_„ 

^>y. ^^^TtJgjett, tt|t|aL:z>> h4 7 8o-n <^ 

(D^^cO^iaSir^lt**^''^ i ^ ^-''■t^'^''^'2'• 
[0l31]A) I EUT^-^ilSSWPSffl 

7 7'1';l.4 7 2t?fe^. L.*^b, 3(s:fg«t:J;n«I EU 

SI&tj¥ibi!>ISc-'#i.©2-:?-r$)-5). ^MJilx— 
tt. • ^r-f -'^4 7 2©— SC7J^-?-07^— 

[0 13 2] 1) l/v'Xi$' • 7 7"f;K0i^aB 

06 (a) tt, x-5'igBSU'vX3' • ^T-r^VS 5 0(0 

^ • >'T'r;i'5 5 Oli-8?f/"<>y7r 5 5 2. V=y7.9 ' 

7 7-r;HB^J5 5 4, A;^-t^^5'5 5 9, *5j:tKm:*J 

5 4'viie.n^7^-^tti^-^7'-^5'A:'3A'X5 5 8' 
S*UT-P#A'-i':7 7 5 5 2JCJ;oT»aiCSftSnS 

-f^WS 5 0-vg|f,n^x-5'«-r'^TA:b-b:l/i^^'5 5 
StCct-pT^a'ft^nT, m?S:«A;^lA*7. 5 5 8 (Sf* 

) b<«2oo) *^^.A;bA-7>5 5 8' ±iciilffisns. 
-^;l/SiJP{a^tt-B$A*-;/7 7 5 5 2 l^<DS(ax-i5'<^ 

$!I?WA7>5 1 8±trj5iaiSnfc«lfflHS^«-i^A-<y:7 7 

5 5 27!»^?>U>'7>^ • -7 7 ^ ^ ^^^^^^^^ 

?t^S^lt^nfcU'vX^"v5^-^ • A'T. 5 6 0 SM8Sb 

iH^nSStltt. -lltA--;/7r 5 5 2i:7.h7$nitx- 



I 
I 
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5J 

5 6 oon-i n7.^^^m^vxmts^-^ • -ti^i^^ 
5 5 6'vjg^:iitc:j;o, m.i^(D^^(Dmnmz^mr 

7r 5 5 Z<Dl'i^7.^ti^ib<D'r—5't\y-J7^^ • 

[0 13 3] :^mm<Dtifmmmmiz^rnt. ^^—^m 

5 5 8 ^&abT20<D^^>'X^i|ii5^-^'ffl<&-P$;\*-y 

77 5 5 2{c»^i^trc:<i:7!i^T^^. rtSBWlcti, -m 

T, A;'3X-3'^&-»#>'N*-;/7r 5 5 2 F*g(73tt:ftcr)2 l/v^ 
l/5'-ti-|Cj;D— B^/N'-y 7 7 5 5 2 5 WT.^^ 

•So Uv'x^' • 77'f ;PiH^J5 5 4«|wii;j;5{cAm:^ 

v;W5^yU'i?-tJ-i£tiATIri-5<DT. 2-S)©U'v?Xi$7*31 
*?bT. ^tl^*n05^— ^'S:|5|B#IC>'N';^5 6 Od^eSft 

Tii-sc: «^»c, Uv' 7.^ • 7 7'f ;i'tt5:'3 

•tU'i^:?' 5 5 6ti. 5 6 0, 5 6 2 6§(S 1 

7 7'f-'l'aj;^A'7 5 6 4±JC|sl^fca3^J$n-5J;plC#| 30 

[0 13 4] — P$/^•>y7 7^^^0^vXi5' • ^Lv httH6 
(b) {C-5-©*»S7!)^*$nTVi-5. V-JT.d' -^LvVh 
5 2 ' «8(10>->^;i/ • "7- H (3 2 f-y h) 1/^7 
^'lORD, I 1 RD • • • I 7 RD*^ei|Sp£$nTli 
•5. 1/>'7.:S' • -fe^y h 5 5 2 ' tt4<@©y^;i/ • H 
• VVT.^ lORD, IORD+1 (I4RD). II 
RD, IlRD+1 (I5RD) '--I3RD, 13 
RD+1 (I7RD) 0-fe>;/ ht tT^ffl-r-2):it=bBl 

[0 13 5] *58W©<iTjg|^i6«sUc:a:n«, UvX:? • 
7 7'1';i'gS^J5 5 4|*|(D#^v'7 5'^aiiLTI9:lt^f^ 
t)K>\Z. —^nv^y • V'JT.^ • ir -y h 5 5 2(^CDP 
v'7.:?li2jB© I F I FOVX^ • l/v77>^2 1 6, 2 

2 4f*i©-?-n-en©#^cDffl**D-ir-->3 >{c:S-:?ii 
T. Uv7^eSc=fe:x:::-> h4 9 6{CJ;-pT#fi9^n.g). 
^J-^^^^'^"^ 1 0 OT'^^^n^^^^«. aig5 2 
•:3*T<0^v7:J'$fcttl -iPCO:?^:/;!/ • "7— K- L'vX 



5^* 

^•(D(afi^@6 (c) (C^LTVi-5J:-5{r. 8<1<D«@ 
^^<%(r>':>^i-:>(r>^-hV'J7.^^^Wct^^^2 (i 

2 ) <7)«-&«. ^^-^-JS^feUvX^ I 2RD75tg^$tl 

T. ^^0D^fT{c:«koT±^$n/iT'-3'^&§itAn 

5'»C7 hT^nfcx-^tiA'X 5 6 0 ?&Jii4LTgj||$ 
n. IS^COt^— rJ'ti— B#/'\*->'77 5 5 2(CjiDjI^n 
T, I ^R'DX7Fi\^rz\^'J7^^\ZXV7^n^, <^\Z. 

<i:-rSA:'35^— 5'^-B#A*>;;77 5 5 2 ' I 2 ® 

. p^r— ->3 >*^f,#n«, I 2®jijBHf[fC 
Hff-rS Z. t*?oIfl6Tfe^, 
[0 1 3 6] g^tC. I 2 Tiijijesn-St. U-v'T. 

*^e)*iJ»f$nT, U>'7:5' • 7 7'f JHEJIJS 5 4rtOU 

n - >;/ h 5 0 0 ti, SIJW7-05 1 O^STEt^ZI— K 
• ;L--y H4 9 0*»e^A?>nfcU'v'X5'#Bg:7-<'— 

1 4 RD- I 7 RDtXA-S)T</i-g.{i«. IFIFGOL- 
s/ h 2 6 4<D>'7 hi:l»l^»C->7 h^nx, lORD- 

I 3 RDIC^^n-5. 

[0137] I 2 -h^^i^ZfJV • -7- h-i^^fSAtft^ 
^n\t. py— 5^3 > I 2 RDt I 6 RDCDite-&-&74^. 

1 2 *^jSjS^^^*^« ^fe/'iitn«+r>-ti;L'* 

Iz-J^X^K^ja--^ N4 9 6('J;oT^ffi$n;t«^(r 
(i. <*S$n-5. :in(cj;0. — Bt/N*>y 77 5 5 2 ' ± 
• "7— K • Ui?X^'<0-»y;i/ • 7>^<i:U 
Tfieffl-r^C<i:*inJtE(w?i^o ^^Io-3 TS^jiiS^tX^ 
t. — B#A*-;/7 7 5 5 2' «f>>i/;i/ • H • l/vT. 
5'(D27>i'tLTffZ/^ffl-r-S)i:t*^T#-5. 

l»-rn*i(D#^ 1 4-7 ©l^frtt, 5^7^;U • -7- HHl 

ts\^>'7.^f)^-z^mtim'^\z\t., #^7!i«*fj«:-r-i) 1 0-3 
->7 h$n-5^T-^@$n-i>. 

[0 13 8] Ui^7.i> • yy-OVm^lb b 4(DWimm^ 
tt«07 (a) ~07 (b) JC^SnxlriS. *%9i<7) 

7 -f ^PSS^IJ 5 5 4«4 OiH0 3 2}z. y V-«^\^'J>7.^i)^<b 

y h "A" '^-X • U-:;^.^' • -fe-y bra 

(0. . 23D 5 6 5, m.mU'JT.^ T a [24. . 3 
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h^-;/^ • V-JT.^ r a C2 4. . 3 1] ti^^f3.^~y'<r 

■ i^'jT.^ • -fe ^ htUTHfiKsnxt^s. as© 

^^^_->3>-Ctt, m.mi^V7.^ r a (0. . 3 1) 
5 6 5. 5 6 6ttS»x-^iil?&ffl«^-^^^ • 
)VUm(r>7i7j-^^ "A" UvT.^' --t-;/ hS«ifiitbT 

[0 13 9107 (b) Y-vv'f • Viy 

7.^ T a C24. . 31] 5 6 7 SrX7-y:^bT7i?x 

• i/v^T.^' • -ty H "A" fcigPLXiiita. v-y:^ 
^ra [0. . 23] 5 6 5 (DT^T-'f "^-X • "t 
«;/ hi— l^tr7^-k7.TS:ii:*^"IffiT*^. "A" W 

W>'7.;S' --fc-yh "A" f>JO 
iA,;«^S^ pIi^4J <7)^ff S fctt h ^ -y 7^*^ « U ^ - 

Tittle $n^. 
to 1 4 0] T-^xi'^^ 1 0 oci^T^^snfc 

?ii5 7 2^mmr^o ui^T.^ • ^r^f^uE^is 7 2 

tt, &**«6 4 e-y h*i©3 2m<r>V'J7.^ r f 

(0. . 3 1] f)^ibmi^-^nx\>^^. 

rS' • ^r-f Jl/5 7 2«S!SUvX:5' r b CO. . 3 1] 
CD "B" -t-y htUTlfeaWtC#flgf ^-tfe^It^X* 
jg,, ;7'_c^5^/7^^ 1 0 0T«. "B" -fe-y h©l/ 

v;k^ti??«>/Mac,'iC^i^7>^ r f [0. . 3 1] 

[0 1 4 1) ms^T^-^SSS^^St-tiOtbT, 

• -t y h 5 7 4*^09 iC^Ti^ IS 

•r^;i© "c" i/v'x^'--ty h5 7 4tt3 2e©ie 

h • Uv'X^' r c CO. . 3 1] *^e>«^^nTVi 
U'-J/X^ . ir-y h 5 7 40:t^U-->3 > 

^-;^s^^©^s**^--'^ • t^v'x^ • -t-y h s 7 
-e©<ifi¥»6^c:^->'H*^jft<i^j:<i:©^fl=*aTi t'-y h • 

[0 14 2] nm'h^^^^-^^^ h 5 7 2<!::/-- 

^l- • l^vX^ • -t-y h 5 7 4«^:&^. 0 6 (b) iZyp 
-rSfc-NfA*>y7r 5 5 2 t|sli;7-+r^^r©-8# 

j^yyy • ^v'X^'©*SA^ffi^^i^^>'^^5' • yy-i 

Tv^-siiiT'^s. <iiiSSM0*JT«. mit^n^ri6 4 
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* [0 14 3] #3&(7)iiiD©^j*Uv'Xi'j!)^. Uv'T.^'ffi 

(c) JC^-ri^t'. US?7.3'iB5iJ4 7 2(C!^SWIC# 
ffi-rsUv'X^'«*-^Jl' • X^>yi7 • 'J^'T (ke 

rnel stack pointer) 568, 
•fe-y-y-^l8l^->*X^ (PSR) 5 6 9, IQ:/P-b -ytJ-^R 
IgU'v'X^' (PPSR) 5 7 Ol5J:t;t8«©-P#^D-t 
>yy-ttSll/vXr$'©S^J (tPSR CO. . 7] ) 57 

iA^e.^f3Tt^-5. goo^auvx^ttr-^x^^" 

10 -v 1 0 0 CD#mJC^J-«tbTVi-5. i|t«T H UX^^Uf 
. A-7.3 5 4«x-^*a«?bT. #gfel/-:^7.i5'*5 
"A" t "B" • -t>;; hPB^TGfili'Sfcfe 

a)=b©T**-5. !ttawvX5'^ifi^<^« "A" 
"B" Uv'X^' • -t-y h*^?> W'v^X^'SrSJ^b, ^21© 
*rpl&S«ib, 4#a^-:^X^'©7FU'XIDS:Ji«-r* 

[0 14 4] • T.^'-yi' • JJ^-I" >^ • Ui^X:? 

c<hlcJ;-pX7^'-fex^t6X&^, -ii#:/n-t>yii-iyc!i 
Uv7.5'«ili«ic7i7-fexr«.c:t«x$^ii.>. ^©f^j 

3tC-r^iBlj¥;^*— ( i n h e r i t a n c e m 
e Chan ism) *||i^-r^fcfe(C^ffl$ns„ ?J]W 
e»tt«:^D-t-yit«^Ui^X5'©fiST-*^o OSO, 

■y 1^- ffi. V X ^5' © fit 7 i7 -t: x X ^ ^ J; ^ fc -r ^ . 

#^dife??b, ^MX^S^fl=a-h' ♦ t-y '^© 
#^Aifeo!NfttlcJ;oX^^3n^. 

U 5^7. 5' * ti^fr - «t ^ T^S'i^ ^ ^^''•f ^ 

l/vX:$'fe?¥M#^x<y* -a--;; h4 9 4<!:=^^■\' 
'J— te?fM^^x>y*4 9 2{CJ;oXfiJ!!?r5nfc«-& 

tt. #4r«)ilJ^^x*fT-rsc:<!:7!»^x#s, 
[0 14 5] yp-lr-y-tJ-«S81/vX^7©^ft=i-H • t' 

icjgffl^n, ifi^cDr'^xw-^ya-try-y-t^ffii/v'x 
iS'ices^n^. *©i^*, BBff^i-xsifTS n^.-T'^x 

©^^«t^^fiETSP S RSEM^^«cJ;oXji«J»c^M^ 
^fil/fttTi^P S R l^vX^ 5 6 9 tdifei^^n^. ^©te 

[0 14 6] 

«I I 
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R/w mm 

PC R -^n^^j^- tiryy-5> : -9Sim\z\t.T>C\tm^n 

IF_PC R/W I FUypy^A • :^J'>>iS' : 

I F_PCttiE«?i;^:C0llfT7 h'U-X^^teS^LT 

Ir^S 10 

PFnPC R >^'J7x.yf=-- yPi/^A • *':>>5' : MBUF 

, TBUFi5j:t5EBUF P F n P C ti-e-n-ip 
no 7 X 5^ h U - A <^:^CD y U 7 X 

uPC R/W V-f tJ7P . :/pif^A • *'5'>^' : yo->->?i' 

xPC R/W tiJOii^/0'J^I-yD^^A • :^':7>;5' : WOji*^ 

SfcHm (D'J^-> • 7 KU'X 

F_PC7HUXT*-& 
TBR W h^-yy • ^-X • T : ^^•:/7'^a;^- 

• 'T—-:f)l<D^—7. • 7 K l^X. #x> h 'J 1 
'7-h*fiT2.-5, fJOi5t*Dv?«yi7 . iL->y h3 

FTB W iSimh'yyZf ■ ^—7. ■ Uz^T.^ -.nmhyyZf 

MmJl—^> • "T—ZfJKD^—T. • \^'J7.9. 
7^— X>H'J«3 2'7— KT^^O. H^-y 

•5. fiJOii^aS^-y ^ • ^l- y K 3 6 3*»^#A 
PBR W yP->-v'i' • '^-T. • l/vT.iJ' : ^Dv-i^^ 

SR R/W T'P-t-yy-tt^UvX^ : :/P-fe<7-y-4*}5Z9-h* 

$r*&^bTli-5. ttJJilT^-^ • t*-y h(i, 'J 
:^-A--7P-, IfP, :/P-fe-y-y- • 
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PPSR 



CSR 



PCSR 



R/W 



R/W 



R/W 



[0 14 7] 2) SISx-^Ji8S©i^a8 
*5€^©jifji^fi5«»JI^Se^'^«^^^^ I EUl 0 4(D 

±. S»5^-^'i^SS5 8 0 i:i^«n^^ia©S'J1®^SS 

fig bTlttBJ bit t *3 19 

[0 14 8] x-^igSS5 8 0©A:^-7^-:J'(4. feS^ 
t^-a-ZL- y h 5 8 2. 5 8 4*3i;l>:SSca-H/Xh7 
• iL-.y h 5 8 63&^^#?>*1^. SI^BPfi ( i n t e g 
e r i mme d i a t e) 
ix^tf (embedded) 5^-5' • 7 ^ -JU H <t 
Ae>n, A'X5 8 8iiiST:?r'^7>h* • h4 7 0 

*>e>^*e>n-5. mt^f^^^-v h 5 8 2 

ffl^fismi.. ^W^^{!;>^'m:'jA'X 5 9 0 SrSSLTV 
Jl^f^yU'i'-y-S 9 2'N)te>n-5. •7;W5^7'^i'-y-5 9 2 

:^ 3 5 4-Cfe^. 
[0149] h 'J— A*^?>'#6nSEn(t ( i mm 

ed i a t e) :*'<5>Hfc. x-^' • A:^5 9 4S* 
T:4-'^^>H • H4 7 0d^?>^e)tl^>. dtl^O 



20 



a.- -y h 5 8 4{rct^Tffa[:&«-B-Sn^. 
[0 15 0] S|gcD-hV7.h7-^->yh5 8 6tt^ 
. i^yi, 5 9 8 *®LTCCU 10 6 t?l;5r6]T' 
■^OtO-r-g). I EU 1 0 4'v©'f >/N'C7> H • 5^-:$' 

• A'7.6 0 0<£)SSbTA:^J7'V^6 0 a'sfeM^n 

v;i/^::^U'i'-t}-5 9 2 t^-y^^e 0 2d^e.roiii:t5=' 

— •7;U^:/l/!?-9-6 0 8 CD-7;U5^:7'l/i7+)-A::']/N* 
7.6 04, 6 0 6±{Cjiffi5n^. atBo-n >y hm;^A 
7.4 8 2' die,©x-:5"b"''''l'^^^i'^6 0 BfCSie. 

ns. ::©v;i'^:/^i:7-y-6 o 8«7-4-t-^'5=-v i o 

•y- • A7.6 1 0^2l^2-:PCC>ii8S$rfilATli-5o $5. 

1 0 0TSIS$n-2):^a55i-C0^^ 
10©5B5fel'v;^^^?'iffl'^^®"^'» ft^4 0^T- 

_^^_B^f;«5.;;77 6 1 2'v^jM«)C:i:*^"e*S. 



A 
■5. 
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4^mt5S CZ-JU) l^vX^' : =yy^)\^' V-Y 

[0 1 5 1 1 — :7r 6 1 2 3&i^rox— ^'tS— 

• AT. 6 1 8?&ilifiUTtil;'3V;U^yUi>-t}-6 2 Csfe 

mt^,^hifi-^^^. si8ci/v7.3'se^jm:^A'x6 2 2 

• ^r-f ;i'ie?ii6 1 4ic«igi5$n;tai:'3A*xtt, -e-n-? 
n 5 iicD i/>'7.^'fits:(ai»#i'ai;'3-r ^ i t "legtc-r 

^2C»<D^^Sr|ff|B#lCtii-r-i:*^T-#«). -B#A*>y7 7 
6 12, Uv'T.^ • yr^Jli^me 1 4*5J;i;v;i/^y 
U-^:7-y-6 2 0«T';'bA>i'>h* • l^i^T.rS' • T^-^Ofe 

^«g(c-r2>. bfc*^oT, «i«4<l*T©Slgc*5j;DJ?? 

tt/h^.^^'n- * D <y ^ . U--f i7 PbI ffi-r r t 

[0 15 2] vju^yi^i'-y-e 2 oiiT-:; h;N''^>H • 

Uv'XiS' • y'-i'mt:U-y7.^ • :7 r -f JUE^J 6 1 4*^ 

e>$>^i/i«-»#A*<y77 6 1 2A^e)iti*lcSS?T-5i!i^ 

^wr^m^nmy^-^^ i eu i o 4{cj:-pT^fT$ 

?)jE5SJC5i'S8t"'5)t<'^-5 2 S^^fe^^tC^cKf-Seii:*^ 
-II#A-y77 6 1 2tC#«E-r«.7'-^fit*faimfC^'JT 

?i]6 1 4«, mK)'ih^t.tz\tm(Dmn^i^Am^-r^u 

X - 5' ffl iE 5t JR * :rc * * :^ o T I i S , 
[01 5 3 J -Vjl/^y^^-y-e 2 0<D&#->7,xA • IJ- 

iJ'fflJi^iSi 5-D*i?7i^v;i.^:/^i7-t}-ffi;'3A-7. 6 2 4 4 
ig|*bTSI&A'-i' AT. • a::i'y h 6 2 6'siit,n?). 
(OA-f AT. -^--7 h6 2 &\t^^mz-7)V^^Vi;^ 



30 



40 



SO 
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7. • a--;/ h 6 2 6(7)A;'3«. V^l/^'T'U'i^-y- 5 9 
^^■hnT. 6 0 4 «:ifiS-r.5#j*Uv'X5' • 7 K 

7. h7 • :!-•;/ h 5 8 6 *^e>^':/-'l'St!cA*7. 6 QO^m 
^-rSP-K • :t'^7>H • 7^— ■€-<Dai:*jA7. 5 9 
6$:S3SLT&H-&t)-B-3.--;/ h5 8 4 *^ ?,^#;tE|]ffl:;t 
'^^>Hfit, hfclS;'3/S7.4 8 2*^^ro 

^tf—^ • A7.4 8 2«>'X7^A • i7 O 'V • ■y-'f i7 
[0 15 4] T^— 5'«A*-1'A7 • 1-6 2 6*^?)^ 

ft/hft^-^x-^ . A*7tr«i^$nfcsgaA--i'A7 • A-7 

6 2 8±trtb:^l$nT. «ii!5 0*T(7)U->*7.^ • t"- 
^'flSrlBlB^tceMf ^«*l«:fc^2 0<Z):t'^5>h* • 
-^'•A'T.t, S»o-H/7h7-rL-«:/h5 8 6'N 
5^-^^ji-2>it*fCfi6ffl^nS7 1-7 • X— • AX 6 

3 2'Sjie.tl'£>o 20 
to 1 5 5] h^i-g2A'X4 8 QM)V—5' • =l 

•5. • n--;/ h 6 3 4«-?-©A:^A^6§{t 

- V h 6 3 4 «A*-f AT. • h 6 2 6 *i 6 3 

0^igaLTSie.nT#;t 5®<DU'v7.:J' • 7^— ^M, 
7KW7 - AT. 3 5 2<£rM*L,Tjiie)nT^fc31I F_ 
PC7KU7.fit, PCSiJffll:ir:>y h3 6 2lC<tt3T^JIW 30 

±y hM<&Sffr-2). • h 6 3 4tt, r?iii 

/^»-^7'-^'iS^Sl*It:i^^t e>n;tA'f AT • h*^ 

[0 15 6] Jlz-iS? • h 6 3 4lCj;oTS«$n 

^cUv^T^ • W^U'v'T.^ • 7HUT*5J: 

• AT3 5 4±S:ei^^nT. ^|g:i->;/h6 

4 0, 6 4 2. 6 4 4^x21^.^1 -So :S:#:WtrtS. 

• a.-<y h 6 3 4HftiS5 3:3ST©U'-:/T^' • :t^7> « 
Hi[£;i'-:J'ai:^A*T6 4 6, 6 4 8, 6 5 0S:igSL 
T^(ga-7h6 4 0, 6 4 2, 6 4 4 
^5:«ATli^. :*:7-=^^7"^5^-\' 1 0 0(D-'fSiWi7- 
^T-i'^1'tCj;ntf, «ii5 2-:3*T'CD^^^$:(^»#»cmflg 
a->:/h6 4 0. 6 4 2, 6 4 4IC*fUTajf ^li^^nl 

[0 1 57] ALU0^fi6^--;/h644, ALUia so 
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H6 4 2St/->:7r$'<S^a.--y h6 4 Oti-en 
-E-'n<Dffi:^Ui?TrJ' • 5='-rJ'<£t8«g:3.--> h • y\-T4 8 
2' ±tr2iaiTS. ALU0<k->7^ffiltga-.;; h6 4 

4,6 4 0*^f>»fctb:'37'-:$'fcr?ll!)/h©:,^^x-5'iSK 

\zik^^txtz^mMmm::L-y \~ . a*t6 s Q±\zm. 
• AT6 5 2*^ nw>'^M.^-^fm-tfi^mm=L-^y 

l-tB;^AT4 8 2' 'Visit ^nx 1^-5. 
[0158] A L U 0 mm^—y h644«IFU10 
2©y«j7i->5^itf^<!iS|gCD-H/Th7 -n.-.;/ h 

5 8 6 07'-^'jSf^®i^*S:-9-i|?- ht--5fcii>fC{K3g7 
KUT{i^^fiE;-r^«-&icfc<3effi$n§. aluo*S^E 
:i:r.-y h 6 4 4 {CJ:oTti-fl[$nfc{S«,7 h*UTffl« I 
FU 1 0 2<D-5f—'^v h • 7 Kl^T • A*T3 4 6 tec 
U 1 0 6 <Dm:^\Z^m-^ntzmfinX 6 5 4 ±JcHIUi^ 
n, llfTrL->>- h(D<fe317 HUT (EX PADDR) 
*^f#en^, 7>;/5^6 5 6«, ALU O^^rL-'v h 6 
4 4lr<toT^fiE$*a^7 KUTCDiSS^bSS^^^^T h7 

:^jyN'T 6 5 8±(c2IIU$nT, VMU10 8'\2l6n 

3) ^Wi'\-^i^^7'-i'm^<r>mm 

/N*T5 8 8, fi|]M^'^^> K • AT 5 9 4 feJ;OJ#au 
i^T:? • 7 K UT • 5^-^^ • AT 3 5 4 ti^tS^lkCDV 

-T*^e>s(i$n^. ^i-sbt^— ^o**iwy-T.«^i-gB 

ir—^nT. 5 9 8 ^ilLTCCU 1 0 6 {C»gE$n;t# 
td/hl&.^n- h'/T h7 • h 6 2 2T*-&. 

[0 15 9] iPfilSEiac5j-^7>h*«, fi:B-&*D-B-m;^5^ 

• AT 6 6 8 S:ig*LTVjl/^7'Ui'-y-6 6 6 ICZg 

&B^t)-&:xn>;/ h 6 6 4 »r J:-pT§<t$n'5. v;!/^" 
T'Ui'-y-e 6 6«1faU>?T^ • 7KUT -5"— 9 ' n 
X 3 5 4 feSm-r?). finffl:t^^> H«^2©{4M^^3 
■&:!->;/ h6 7 O'viM^n, ;&^ii-$nT*>e.tt};tj/N*T 

6 7 2±»Cj||Hi$nS. r^«)'>Sc^D-K/Xh7 

— -j\'Q^2ti^h<r>^yn-0yY-'T—^ (inbou 
n d d a t a) «, D— H • y^—^ • AT 6 7 6*^"=) 
7y^6 7 4tCj;-pTSff 3n^. ■7;U5':/Ui'-y-6 6 
6, 7«>^6 7 443j:Ut«ltE:3.r:-;/ h • 7^-^ . ij^- 
> • AT 4 8 2" *^?)(D7'— ^'tJv;U5^7'U-i?+l-6 7 8 
©A;^)7!»^t>Sm$n^. v;U5^7'Pi>-y-6 7 8{iS^nT 

m:'7A'T 6 8 2 Sr^iS UT-B#A-7 7 7 6 8 0 
^n^dt^TPrtgt-r^. -B#A>:/77 6 8 0tiE6 
(b) H5^T-BtA--;;77 5 5 2 ' <i:i^a6<HC|W| U- 
T.5' • -t-v h€:filATU-5. -B#A*-> :? 7 6 8 0 5. 
tSilS5ffliT<7)U'>'T^ • 5^— :$'ffi$:-ll#A>;;:7 7 6 
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• A*;^6 9 0 S:iiSfiLTffi*vjPf^:7'U'd7-y-6 8 S'vii 
-5C:t*«T#S. v;Uf^^W^1i-6 8 8«. 7^-^ • A' 
7.6 9 2$rJlftL-T. 7 -f ^WBS^^l 6 8 

-5, V^P^T'Ui'lJ-e 8 SttSBSilST^Wv^:? • 
^-^^$.315? l^T. x-^' • A'X6 9 6<&SSLTA- 

• 3.-<v H 6 9 A-^mn\zm.mt^m^^-t^. 

A-Y AT. • h 6 9 4 tt, x-:? • AX 6 7 2 . V 

;U5'yU'i'1*-6 6 6*>e><Dm*7*-^' • A*X6 9 8, D 
— H • "f—^ • AX 6 7 6 *3j;y^afl6ax v h • f-^ 
. i}^-y. /N-X4 8 2" (^JA'-fAXiifigB^SriilSb 
T, ftS-^tol+azi-y N 6 7 0*^e.^;ie)nfcEPtt:t-^ 
^> A-f AT. • n--/ h 6 9 4Hai« 

LT. /nW AT. • h • tti;'3AT 7 0 0, 

. . AT. 7 0 2 . *5 Jcy^SfSx-^'iSK 5 8 0© 

. zi- H 6 3 4 (;:JgiBg$nfc7?i!i/M&,«A'f A 
T. • A'T. 6 3 6±.\Zdit}-t^^o\zm<, 

(0160] nWi'h^^)^-^ • a- h 7 0 4 tt. A* 
-f AT • =Lz:.y httS;^jAX 7 0 0 tSElSx-rS'MlteA'-f 
AT • A*X 6 2 8 t^n^notSegan-v h 7 1 2. 7 

14.71 &\zmm.-^ritzm.m^:=-v hxtj^-^x i o 
6, 7 0 8, 7 1 0 t<Dm-vmm\zy'-^m^^M^r' 

[0161] 1 0 OCDtijmMMmiZji^ 

A;^A'T7 0 6. 7 0 8. 7 1 0 3 <@S T 

ODUv'XtS' • :t'^7>H • y h 7 1 

2. 7 14, 7 1 6<D^^^mmizmm-r^^tf}i'sim 
x-$>i>. :in'b<Dmm^:^yh7 1 2. 714. 716 

<Dlhtl/-^7.\tmm^^y h ' • 'J^-> • AT 4 

8 2" tr^^sn. X— ^'Srl^i^x^' • ^T-f ;UA:^v 

^'MS&^^E:!-';/ httS:^J>'N*X6 5 0 h • 

_^ . ij3^->./\'x4 8 2'' ir^gj-rsfcfefciatts 

dtfeWflgTS-S. 2|E5g?^©7-*x^5=-v 1 0 0 fCJ: 

n«. h 7 1 2 tnmn^i^,^ 

ALU 7 1 4<Dmm:i-y hmtin7.^f$m'Pik,^y'- 
h • A'X 6 5 2 ^m^vTm^y"-^ 
m^5 0 o<omm=L=iy h • x-^ • 'j^'-> • ax 4 
8 2' izHtm.-t^^ti)i'^mx'$>^, 

[0162] 4) Zf-Jl' ' Ui>7.^ ' 'r—^B^OmtSA 
Zf-)VmM-'r—9B'&^ 2 OttHl 2\ZfF.^nx\>^^. 
Z<Dy'~:S'm^7 2 0 «a*WtC 2 a^gW^^W^ffS: 

> HJtt5^^-C*0. ilc7)^^T«. fi|gcU>?X37 • -fe 



(32) 

tt. ALU«lfi|:i^-;/h6 4 2. 6 4 4, 7 1 4, 7 1 

6(D\,^-mt)^\z^^umz^r>xnt>ti. ^oi^^^n 

->y h 7 2 2'Nji6n-5. h 7 2 2tt, ©liS? 

m^*lt:eb:t#^«:Exri-H • a-y h4 9 0*»?> 
Sttlt^tALUffitgjL->y h 6 4 2. 6 4 4. 7 1 
4, 7 1 6cr)m:^J$:S*?b. ^^*5j;r;-t?P • hS: 

10 «g^rb. :/-;m:tSi^*tt^iaffi-r^. di;^AX7 2 3 
^^vxit^m.w<Dmm^xti-r)i^'fi^^D-7 2 at 

A'-fAT • h 7 4 2'v|^B#(:e2|-rs:ii*<T# 

•5. mw^ii^z^nwi^m.^y'-^^'m^tmc^oiz, a 

-fAX:!- ';; h 7 4 2 ^i3fe5lJ©■7J^^:?^^^'■^^ffi5!l t b 

xm^^tis /N*-f AX • h 7 4 2©A:^raTifi?ac 

^, /WAX • h 7 4 2 «ft&©A:t>tt::^-;U»l? 

le^U ^ — > ' "f—^ • /"^X 7 2 4 h=f—^ ' AX 7 4 
4±05 2 0<D::/— /W • ^'<^> H*^e)^£oTVi-5. /N*-f 
20 /\-X • :i:^y h 7 4 2 ttfti^ 2 O^TOlSIBtlrSlfT'*'© 

• AX 7 4 8 <£iiiftUT:/-;USiM«S^:3.--y h 7 4 6 
t^^'T^S. Sfc. A-f /IX • OL-'V h 7 
4 6itm^2m^X'0i^>i/)l • \f.y h • Zf—)V • ^t'^ 
5>h--k'-;/h (CFO. CFl) <£©JWX P-i^**J 
S?7'f>7 5 0, 7 5 2*iii*bTrai#{rfe2lf ^ilt 

[0 16 3] •:r-)v^%7'—^m'&<om.'o^mt.. it^ 

iJg*/\-X 7 2 3 t:/-/Wi^«/N*X 7 2 4±lC2IUi$n;t 

?.A;'3-7/l'^:/U^-y-7 2 6 ^■g•^T^i•5<, Z:CD/N'X7 
2 4«*^2(@^T*0:/-;H^*f>;/ h $ri^s#fcv;i/^ 

yui7-y-7 2 6'Nte2if -adtA^T^s. $e>»c, SiS 

2(@$T©tt;IJi^*l:>> h^&/^*X7 2 3$r«*bT-7;u 
^7'Ui'it7 2 6^Cii-r^c:t*^T^^o v/P^T'l^ 
i;D-7 2 6lif^)V'^ZfUi7-^(DXi3^l:Zmnfz^M<D2 

/N--V7T 7 2 8'\giilf ^Ct/iiT^?). -P#/\*-v7 7 
40 7 2 8 « 2 ■S»<7)«S;>^t.^i75iS?it^ ;i tSrl^ttli, 0 6 
(b) (C^L-Zi-^/^-yXr 7 5 2 ' tHaWlCl^CT 
^KDffla.-Sta. -B$/\*>yX7 7 2 8rt©^^v 
X^ • X> h'J*^->>i^/U • f-y hA^^J^c^cit-c* 
-So ^2(Dffi^,^«8iBa)«g(f^^XD-;/ h(0#>«rfC 

— © w X fent*^ ^tt nx * d i T'2& * . cin 
«. :/-;i'«»©*Sft±g|57&^^^tCct-3Tio©i^«h* 

[0 16 4] — B#/''^^y7 7 7 2 8\tML^4m^X'<Dli!,t} 
:t^y>\'^'S:^n\Ztiii]-ri>, ^ntiO, &>«r2t3 
50 0V-X • U>'X5"sO)7^'-kX$:i£Mlt"r*2(H<D:;' 
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3 4€riiie&LTy— ^l- • U-vX^' • :7 7-f;HE5'J7 3 2 
iB5>l7 3 2«. 0 9 ir^aWJC^-rJ;5JC, ie©32 

7 Z2i)^<bm^^-oXditsn7. 7 4 0 iicMm-T^ :i t 
*i-Cfr-5. V^P^T'l^i'-y-? 3 8ti/\'X 7 3 6, 7 4 0 

«I I I 



64 

[0 1 6 5] y-;i^gi^^^rL- .y h 7 4 6«2<l(OV 

'^7> I EU 1 0 4^2l?,n^ffi-tCDE|]ffi:t'^^> 

'<7>K©ffi;t®2t)T*S. SI I ItSlVtt, * 
^Bj^wT-^T^^^^-^- 1 0 0©»jg||Jfit«J»c43lt-5l&S 

1 0 o<r>wMnmm\zi=\^:bm.^-^-)im.w-^^-t 
=6©-?*?). SI I I -v^cs^^nT^>■^)*^*#rl- 
H t n - H tt^fjsf -2) © -t ^ > h s u T u 

<!:*f;£:-r-5:/-;i'Slgi^^^;^ h T-r•5;t*i)<D3S$fe:/- 
[0 1 6 63 



*r s = U>'X:$' • V— 7. 



a I V 









rsl«rs2J:f:);^ 


> 


0 0 0 0 


r s 1 ttr s 2 cfc*9;'c*^^bl^ 


> = 


0 0 0 1 


r s Itt r s 2 ^ D /J^ 


< 


0 0 10 


r s 1 {ir s 2<i;0/h7&^#H/^ 


< = 


0 0 11 


r s 1 «r s 2 t^U<;^i:l^ 




0 10 0 


r s 1 r s 2 tif Ll^ 




0 10 1 






0 110 






1111 



#K/jNSc.^(Dltfe 









r s 1 «r s 2 J;0:^ 


> 


0 0 0 0 


r s 1 ttr s 2 J;D:^A^^bli 


> = 


0 0 0 1 


r s 1 « r s 2 «t 0 /J^ 


< 


0 0 10 


r s 1 r s 2 J;0/h*^^bVi 


<= 


0 0 11 


r s 1 ttr s 2 i:lffb<3ftti 


¥= 


0 10 0 


r s 1 Hr s 2 t^LV^ 




0 10 1 




? 


10 0 0 


ilJlSfP^fc« rslttrs2J;0;*: 


?> 


10 0 1 


r s 1 ttr s 2 J;!?:*:*^^^^^ 


?> = 


10 10 


r s 1 r s 2 J; 0 


?< 


10 11 


iMiH^, r s 1 « r s 2 J: O/hTJ^^bV^ 


?< = 


110 0 


;t« r s 1 r s 2 t^Lli 


? = 


110 1 




1 


110-11 



1 1 
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a-1 pa. 




0 


Zero 


f\ r\ f\ f\ 

u u u u 


b s 1 &b s 2 


AND 


r\ A A "1 
0 0 U 1 


b s 1 &- b s 2 


ANN 2 


0 0 10 


b s 1 


b s 1 


0 0 11 


-b s 1 &b s 2 


ANN 1 


0 10 0 


b s 2 


b s 2 


O'l 0 1 


b s 1" b s 2 


XOR 


0 110 


b s 1 b s 2 


OR 


0 111 


- b s 1 &- b s 2 


NOR 


10 0 0 


-b s 1- b s 2 


XNOR 


10 0 1 


-b s 2 


NOT 2 


10 10 


b s 1 - b s 2 


ORN 2 


10 11 


-b s 1 


NOT 1 


110 0 


-b s 1 b s 2 


ORN 1 


110 1 


-bsl -bs2 


NAND 


1110 


1 


ONE 


1111 



* b s ;w • 'J— 7. • Uv'x 

[0 16 7] B) D— H/X hT$fJ^:x--y h 
01 3«o-h*/'7>h7 • h7 6 O«0tJ$r^bfc 

7^-^ilSSS5 8 0, 6 6 0{'SiJ>!r«C^$n 
p-H/X • a->;; h 5 8 6, 6 6 2« 
-OOT^fflO-F/X h7 • a--;/ h 7 6 0 tbT^^ 

n— HtXhT • t'-^' • >'N'X7 6 4 (6 0 0, 6 7 
6) . 7 6 6 (6 3 2. 7 0 2) S:MSbTI/i-5. 
[0 16 8] D-H/7. h7 • :!-•;/ h 7 6 OtCi^T 
ffiffl^n-ST Hb-Xtt, I FU 1 0 2*5j;y^I EU 1 0 

I FU 1 0 2«<5ffl7 KU'XTK) 
f^L. ecu 1 0 6 tVMU 1 0 8PBia)aiSCft?¥LT 
ifelST HUX?&^fifcT«>OJC*fb, IEU10 4T«D 
-H/X hT • ^--v b 7 6 O^rl^ST HPX • ^- h' 

#^A^#ffi-r 43J:OJCCU 1 0 67S^^)P— H/ 
;^ h7 • H 7 6 0 ^coHif^l-cOT^— • U 9 — y 

-;?«^tt^«Ofc*JC:P- H/X h7 • ^- y K 7 6 
0«X h7#^An EU 1 0 4»rJ;oT3iM5n-5S 
T% 7. h7#^*^e>#^-X-^«:A>;'7 7lC«l^T*3 
<, ^Olg*, D- H/Xh7 • ^:::«;' h7 6 OJC J:-:) 
TA-<y7 7»C«d^nfe7.h7 • 7^-3'Jin-H/Xh7 



• a->y h 7 6 0 IC— 0/t'lt#iaEt"-5C:i:A^T^-5. * 

— ^$rD— H/X h7 • ^—-7 1-760 *^^>CCU10 
6'\gjib, CCUx— 5' • D— K • ->3 

[0 16 9] mWm\Z\t. !^317 K^X±{*:75WMU 1 
0 8*»eP- H/X h7 • 7h*U'X • A'X 7 6 2±JCii 
m^n-g., a-H • 7HUXtt-«Wlc«n-h* • 7H 
kX • Uv'Xi? 7 6 8o-3 t-X h7$n-5>, X h7 • 7 
Hl/XttX h7 • 7 Kl/X ■ UvX^7 7 O3-0 

D-h'/X h7$'J{a?:i^'y h 7 7 4«^4f5! 
ffn--'> h4 9 8A^^S^tbfc«MI9IM#«:SttTW)fP 
b, D-H • 7K^X<i:Xh7 • 7HU'X$r^v'X5'7 

683-0. 7 7 03-0 {r^-;/5'-r^;:t^iss-r^. n 

40 -H/Xh7$iJSla.--;; h7 7 4«. a-h--7HUX 

^vy=^r^tzli>(Dmmm^^m^v'^y^ 7 8±ic2i 

aSb. X h7 • 7 Hl/X^5-7^f Sfcfe<^©JiaifI^Sr 
H^^'f >7 8 0±tCjitlST-5, X h7 • ■r-5'liX h 
7 • X— ^ • l^vX:? • -t-y h 7 8 23-0 O^SWtC** 
iS-rsXP'V htCXh7 • 7HUXSr7!y^-rS0tP 
P^JC^-y^^StlS. 4 X 4 X 3 2 t'>y hiliS7 KUXlttS 
a->yh 7 7 2IC«, p-H*5J:t;xh7 • 7KUX • 
UvX:? 7 6 83-0 . 7 7 O3-0 l'AoTViS7HUX 

(o^jiiiimm\zxii^n^o ->x5"a- i^p-yi^^s^ 

50 -y-f i^^l/BSFO^l^V hU -yi^X • 7 HUXJt«®S?fT 
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m'my'i>7 7 6 S:ij?6tTP-H/;^ 
h7 7 4'v2|f,nS. 

[0 17 0] P— K • 7 KP-XTiWMU 1 0 8*^^)^^^ 
;^ 7 6 2*^e)jti*tC7 K • -tP^^' 7 8 G'N/N'-I'/I 

^tt, p- h* • 7 h- uxitmm'^mti.a- h • 7 h 

• ^-^^7 6 80-3 iZ^y^^n^, Mlt-'T^X h7 • 

5 0 o*^e>gm-r-5t. p-K/;^h7*Ji«a.-v/h7 

7 4«CCU7^-^'eHI«lf^SrMteb, f6lffll^'f>7 8 

4 SrffiL-TCCU 1 0 6'v<D7i'-t:^<Df4>mS:fT-5. C 
CU 1 0 6*^U5^-<' (ready) <£rii^a]-r-2> P — 
K/X h7«<W:iri'> h 7 7 4«CCU!g&317 KWX$r 
CCUP ADDR7 H l/X • A'7. 7 8 8±(Ci^m-r^J; 
plC-fel/:^^' 7 8 6 ICjt^-r-g). C:<7)7HI/X«7K1/ 
7. • A'X 7 9 0 SriSSLT^-tiST-STv h7 • Uv'T.^ 7 

7 03-0 *^e.f#e.n-5, ji^^s-r-s;^ h7 • ^"—^ • uv' 

7.5' 7 8 23-0 *^^)(0x— 5'«CCUx— ^ • AX7 9 
[0171] P— K^<^*^#<^^^T^->>» h4 9 8*>^ 

m^n-st. p— h*/;^ h7*iJS3iaL-.y h 7 7 4ttp- 

H • 7 KU-X • 5>7 5^7 6 83-0 <D--:375^S5i<$n;tP 

-H • 7 Ku-7.sr^>y9^-r^c:t<£if^j-r-&. aj?$n 

fc!|t^©7>yf"7 6 80-3 ^M^^^-fey hl^COP-K 

4 9 8««SgcfcDpT|g^40$.-5 2^^-t-y 

7 7 2;6^-iffr^7. h7 • 7 K ^;^<&S^UTI.^;^l^«& 
it. D— K • 7 h* ^7.«7 K • 7 9 4 ^ijilS L 
T-bl/;^^ 7 8 6'N.jie)n, ecu PADDR7h'l/ 
X • A*X7 8 8±lrttS;^Sni). 7KUX©»#ttt, P 
- hVX h 7$iJi3?3.- -yh774iCCU106 f^X"P 
K)tD C C US^t l^-r-f $iJWff ^tCtJe-pTff t) 

n^. I^ff I Dffl (Ex I Dffi) fcP-K/X h7$fJP 40 
rL-.y h 7 7 4tCJ;oT2fl«$nTCCU 1 0 SiZ^V 
TtU^n, CCUl 0 67&tEx I D<l$r-g-t^gjic5^-5' 
Sr^0abiT-iI^t-^<!:#P-h*S*<£ISSS'J-r^, Z(D 
I Dffl«4 t*-;/ N • hJUij^i^UO. ^P- HS^^r 
mb;^c^-n-e*n©P-K • 7\^V7. • yy'^7 6 80-3 

^. ^(0 I DMtt. LfcA^oT^^^^fTa--;; h4 9 8 



(35) 

ffS 

[0 17 2] $fefT-r-5s*p-K - y'—S'ii^mmoimv 

feSCtTl^CCU 1 0 6j5^f>P-K/y^ h7mm=L~y 

hi 7 4^m^-^n^t. p-K/7. h7$|J^asrL-■> h 

7 7 4«^4B^?3-B-:i:::-v h*^T'-5'^S<f L, 
P- h* • t"— 5^ • A'X 7 6 4 ±<Cj|lttJ-r-5 d t $:Sf PIT 
ti:«^*5#:x:Z':/ h 7 9 8ttP-h* • t'-^S::^^ 

[0173] CCUlO 6*^?,5='-5';*^iI^$n.5<»:|il 
10 B^(c, P- K/X h7$ijffil:i.:::';/ h 7 7 4fi, CCUl 

0 6*^?)Ex I DfitSrSfi-rS. <IS;^, P-K/XK7 
$fJP:i- >;/ h 7 7 4 «P- K • y^—^A^U- H • ■x— 

[0 1 7 4] C) I EU$iJfflliil8S©i¥aB 

1 4 icn^L/t^'-f 5 >ifmtmm-::}i-fxmmT 
20 ^, El 4{c:^Lfc#^«3ifT^'r 5>^ti. *^H^o 

[0 17 5] 01 4CD37-f 5>i?'Ett, yp-t;-;/-y-- -> 

i)^ibt^±^. ^mm<Dtii[-mnmmizj:i>7-=¥7-i^^^ 

10 0T«, &yp-fe«y-y- • •y-'f i7;Utt2t3C0T-9--f 

[0 1 7 6] yPir«;/-y- • •9-'r;57;UOcDi#tt, IFU 

1 0 2tVMUl 0 8imm7\^Uy^^^^t^2^viZ 
Wf^-r-S, CO!^S7 h*l/7.«C CU 1 0 G'N.ilien. 
^'^ffl^i'ry>i • 7^-fe7. • :t^U—'>3 >:/)mi^-^ 
n-5. g*$nfc^^-fe-y h*i^^ffl^-V"y 13 2 
Jc^^t. #^-t<;/ httyPiryt)- • •y--f 
ttTsITI FUl 0 2-\M$n^. -^(D^t. IFU 10 
2«yiJ y:iLy^ • a.- h260tIFIFO264 

■fe-;/ K«^-ri Eu 1 0 4^m'i7<Drzet>i,zm-^n^, 

[0 17 7] 1) ET^rj-h' • H<Di¥iffl 
Ey'u—\i' :x-y h4 9 0 «±^^-t y hSiM^UcS 

-K-r-5. Et^p- K • h4 9 0«Jf]@7— 

i'^^-v 1 0 oTtt, /-^T.! 2 4^mmi'T^i,m-:>rz-r 

)ii?iJffl^-ii-aifeJcScf<p>^yi7 • •:fayi7tLrmm 
^nxi^^-S). 7-+7^i7^^ 1 0 0(Cj;oT|giS^$n^ 

[0 17 8] 
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7hs.yi/ • :/D i'-V 



tm. ->7h^-©fti<^*i^ 

PSR(0*-fe-:/ h 
V-7. • U-vX^ 1 

warn. *fctt'<-xt*:7-t«y h©fi£ffl 
« h 7 :^»^ 

;HIIS3— H : AND. OR/j:^f<DtgS 

V — 7. • l^vX^ 1 

V — X • Uv'X^' 2 
Ui^X^' • -fe v hA/BSJ^ 

m-r 



[0 17 91 EX3-H -^--y h4 9 0«#^-fe-y b so Ht-*. 
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Oro^i^ H;l.75^$iJP5"f >5 0 2<&iS*UT+^ U- • 

[0 18 0] 2) u- • • h<Dmm 

=^^^J — • ^3Lytl • h4 9 2«01 4iZ^-r:t 

5^xy;t; • :1.x h4 9 2\,mm7-=^7-i7^^ 1 0 0 

T'\tmmm'^itmwnz&-:}< u^jy^t. LTS^i^^nx 

LfcA^oT, ^^i- U— • f'x-y* • ^- h 4 9 

S<!:^fn-&©«, ^o)m<^^^\z^-:>-zwc&^ntz^^ 

{U^nrc$fJt3f«^tCJ:D. 'J - • 5^xy* • n-<v 
h4 9 2ti, 4^-\'U - • y'yi/lzM-t^^n^'^<Dm'l7 

\z^^-t^i^i&(D^^^mmt^ d t j&^T^-s. 

[0181] ^^.tCs 4^^U — • ^x.ytl ' a.- -7 h4 
9 2(i8f@<DiSS't'^^0&'*tC-:3liT^-V U- • t*<y 

:^-;/ h4 9 2«7'Pi^^A#^X hU-AOlSfl^T^-V 

x-mn^ti. My h&^s-ri)t^^^*ff3 

• t'-^ h^i^^^^ U- • f^x 
.y* • :3.--7 h4 9 2tc:j:oTiMI}$$nTU^©T, 



72 

• ^jiytl ' :i-y h{d:(*ggp-8t+-v 'J- • k*<;/ h • U 

^t;^J:^». U— • =}-x.yt) ■ 3.-y h49 2tmi^v 
Tli-S-Pt^-V U- • k^y h • Ui^T.^'ti, Jli;!:^1--e^ 

(D^pTmrnzmm-^ntz^^iz^fSi-t^^^*)— ' \f.y 

h«7'P-fe«;'-y-t^iSLl/i;'X^'0+-\' U— • \f.y h • P^ 
[0 18 2] 3) 'f-*l'^:^m^^x.yl3 • n.-yh<0 

nm 

y'--$'^Wm^'^x.y:^ • :x-y h 4 9 4ttE7^a— H 

• :i-yh4 9 0 3&»e)fpJW^'f >5 0 6&iiSftbT8<H 

#J}g«3 2<@<0l->'7.^Sr-KJC:i-0SriSISiJ-r-5O»Cjg 
Lfc5e>;/hffl<h "A" "B" Ui^X^ 

*^-C#^« 2-3C9y-X ■ l^v'XtS' • ^-C-^PK.*: 1 
«-&**3&-pTfc, Exn-H • rL->;; h4 9 OtrioT 

isis$n^^<^t*-;/ h • -7 -<—)\^Y\fm^\zf/^m.^n^ 

^, #^0|gfTti, yP-fc-7-y-t*ciaU'i/X:S'<DM09^M 

[0 18 3] T'-^'ficrfM^^x>>;^3 4 9 4 fejiT^iiT- 
^T^^^^i' 1 0 0 (C43liT|ifi^)i-g)«a-&itP>?-yi7 ( p 
ure combinatorial logic)T 

H^snTv^^^s^, c:n«ypi^^A^^7. h u— Art 

l^^(3!|£iJ»f-rsJ:-5tC«if^-r-&. tf-;/hE?iJ«. ifOD^ 

-^fe?fK#5=-x-y;^4 9 4(C<i;oTf^e>n-5. ^-V'J 

[0 18 4] 4) UvX5'ej(=Sa-<;; h-(Dg¥iNB 
l^v^X^'&^O.--^ h4 9 6ti81SCO«S4'G)^^f 
T©U'v?X^#flS<D I D^mm'y^>5 0 6S:iSftLT 
l^i^X^&^-m^^mmy-i > 5 O 8 SrJiS LX^tt® 
•5, 8i@WXl/^> h*i^©V hU -;/^X*)$iJiai^'f > 
5 4 2SriiiSbT§ttlXi). C:ne)CQX L'^ > htiffig 
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5 1 2S:iS*LT^^^fTn.--;/ h4 9 il® 

TI/>-5. Ui?7.^eS:*:3.— h 4 9 6 tt^fT«)fc*l'|W| 
^^S'^'f >5 1 6 ^^iSUTSfl-r-S- 2<@<D 

[0 18 5] U'vX^'eS:^:x::i-> h4 9 6(iA*7. 5 1 8 

^m^vxui^T.^ • y7-i)i'^^\4 7 2^m.^rLtzM 

^J^f ^7'-i5'J5SS<^-B#A--;/:7T 6 12,68 
0, 7 2 8 ICS*^nTt^^fcrotLTSB^^n-5. J8Mi»: 

— ^'IJl'i^X^' • >'r^;i'6 1 4. 6 8 4, 7 3 

6 1 2, 6 8 0. 7 2 8*^e>aj?Sn-5. ti.H(F<D#^75^* 

1 4. 6 8 4, 7 3 2©Uv'7.^'*^*il#?$n^. -f-WSS 
^, h 4 9 6 «|Ii;?^1-Tllff $n-5 

[0 18 6] 7-=^y-^=f-\ 1 0 OlCitltS. -Bt/N'-;/ 
7x612. 680, 7 2 8«MJ£?"r^^>'X^' • 7r 

P««@^^CD#^ir*fbT 1 ■p<Z)?65fel/v'X^ • 7,D 
h;!)^*ffl«^nTl^i-5. -^-cDi^*. -P#A*-:/ 7 T355fe^ 
tr«LTx-iS'fe#H«5^:n-7;<J 4 9 4 »Ccfc-pTi3jgiJ$ 
h«U-v'XiS'efe«:3.->;; h4 9 6 »C<t oT^aiC^IJ 
[0 18 7] b) ^ii%n::L-yh<DUm 

US^X^BS:*^— h4 9 6©m;^<!:Exa— H • 

h 4 9 0 ICi;^TlSSiJ$nfc^^O«figg<*fC*0'l.> 
TW»i-r-5. ^^%fT^:::-y h 4 9 8 liSfJ^^-f > 5 1 
4«iS*bTffi^3n;t«Stl3.--v h4 7 8o-n 
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fro.--;/ h4 9 8«^ff-r'^#^fflnIte?S#'^-t-> 
Uv'7.:$'ek=S^::i-:/ h4 9 6*^e>§<i-r^i:. ^T'^U- 

•7 7^ )V^<r>7^'t.7.ifi'j&^m-rih^t-t^t.. ^4^5gfT 

h4 9 8tia?i^<^^|i|ff4'W«fig3.->;/ h4 9 

8o-n *^^m'^m.-ch^:Lii^^m-i>, uv'x^ejc* 

.0 [0 1 8 8] ^fT-r'<^^^^*iJS'J-r-2)i:. Uv'X^'Bk 
h4 9 6«W'vX^' • 7T-f;W'^«)7i7-feXS: 

/^/^M^-r^i, ^^^fTO.-^;; N4 9 8tt TEx e c u 

te oj ■T?*■r.^;5^clo^;t^i2•r)£^±©«l^Ea.- 
i> • y7-i)im^i4 7 2*^e>ji^nT#fcy— X • x— 

[0 18 9] f^*0iItLT. 1 0 OT^ 

20 ii$n-5:^g5^0^^«l yn-t-;/1}- • ■li-'f i';UT?«gSg 

FExecute Ij T^fi^lC. |SlP$fcai$n;t 

<fr^. Execute O^^tE x e c u t e 1 ^ 

0 1 4 ic^-Tcfc-ple:, 1 :^D-b-y-y- • i^-'f i7;i,f*gTm:'3 

[0 19 0] • +|--ri5';KDKlC, ^^^fT 

40 co^g^'CD^^-fe-y Ww4^i5ii:m«g3-->y h4 7 8o-n 

j-^^t"^^'^ 1 0 o«>^p-t-;/ii- • •y-'f ^:7;i.3:t(;» 

i«6<@*T'<D^^?rllfT-r-5C:i:*iT*^. 

* wntt^^ 5 ^ X *^ e. » n si^¥i^iifT#^»tt i 
T'o-t-^Hj-'-y-'f i'ji'Sito 1. 5<i;&:tiU2. o<@-r 

[0191] V A. ^ %<Dmm.-riW1k\z^ 

50 i|#^#<^<7)|^fTtCM^-r-5C:t-CfeS. h^-7 7'*«=S: 
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S: I EU 1 0 4*ie.i7 'J7-r^'i:>g7ii*-5, dcDct^;^ 

8o-n (Dt^fn*^?,*^ a5^Vi(JMA«affi^^$:xn 
-h'LJtt^lCExr^-K • zL->y h4 9 0 A^^.^I-gBfJ 

>3 4 0?£ilSSL.T. I EU 1 0 4'vtf«l$n;t<0{C 

^> h4 9 8 tt^ffi I EU 1 0 4T«@ 

^$#Sfci6<C^Bl^«:T&^, I EU 1 0 4*th5-y:7' 
n.^t.. ^^^frn.--;/ h4 9 8«$iJ1fll5'f >3 4 

oItgtt<&l»ih-r^fc«)lC^^^fT3.--;/ h4 9 8«. P 

[0 19 2] 7'P^^7A©Wro^n<&^MT-5S>^S(D 
#^«. I t'^- h* • ^n-y h 2 6 2 JCJ:oT*iJ)SiJ$n 

>7Jia&-&. ^"^^ffo---;/ h4 9 8«*iJSiJS'JP«^i£ I 
EU'J^'— >SfJiail7-f>3 5 0*ijl*LTI FUl 0 2 so 
'VjiS. #a^v7,^4 1 2(D'5*.jtifJ$:f ^fccod^'il*? 

::^D->-i7-\'#^(DffiiK^fc:??^EUTt^;t I FP cliff 

[0 19 3] 6) ^7$<Jtai^--:/ KOPiffl 
^7$ii»^r:-y h 5 4 0««Sga.-.y h4 7 8o-n 

f?jg7-^7"i7 5=--^ 1 0 OT-tt. ■^■lWm=i-~'y h 5 4 

Sr^Lfc^T^^ h4 7 8o-n f'-t-S 

h4 9 6. /tXSiJffll:ir:-y h5 2 
0*5J;tKj6Mffla--;/ h 5 0 O'NiSI-g). ::ni::J;0, 
^^SSfT^L-y h4 9 8«Ui?X^i!St«^-.y h4 9 6 

yN*-f AX$fJia?a--y h 5 2 Oti, ^tgoL--^ h 
j5^e)m:^^Etlfcx-:J'SrA*-1'A;3^ • a.-^ h4 7 4?£ji 



76 

IC. jgjgSiJUaL- h 5 0 0 \m.m.:x-v h 4 7 8o-n 

CO 1 9 4] 7) jg)esM^i--y h<Dmm 

^JUm:i-y h 5 4 Ot^^m^nrz^^^7^^ hJl 
CDftlllC. 5ijS$iJia?ln- .y h 5 0 0 ttE-x:3- K • 

h4 9 o*^e)a:^$nfcg'b*i^#'^-fe-y h^^-^'f 

-S. #^7. h'J-ABM;f:(D'4'CD&^^C^7*J!a|l:3.:^-y 
h 5 4 0 tCj:oT^7<7)l^ (V-i7) 75«#ft^nSt. 
>i®Kffli:in>y h 5 0 Oli, Sijffli^-f >5 3 4±lc:j||ffi 

^;ii<£:jg^-r-5. i-z>^tz\-i^^(D^^i)mn\zm^ 

Stl^i:, PC I n c/s i z e$iJ»fg#*tfW«7'1' 

>3 4 4±lrj^ai$n-5. #yp-fey-9- • it'r^;i/ri: 
»cftii5 4<l*Tco^^*jije-r^:i tA^'DltETa^'S. ^ 
^•fey h:i:<i^7i53ijS^n-5i, I F I YOmMKim'^m 

^trnm^-iyz 4 2±.\zmm^i\x i f i F02 e 4 

[0 19 5] 8) umy u-mm=3-—y ^(Dmm 
mmyu—um=3--y h 5 2 aa, m^<o^^^^^±. 

I Fu 1 0 2ic^A-r-^Asj;e)ic»)f^-r'5. urn 

yu—mm=i--^y h 5 2 8«E7^n— H • aL--y h4 9 

-f >5 1 o^MSLT^jffr^. m^oui^x^^^m 

M^^^x-yA • h4 9 4*^^«iJtSil7n-S!Ha3!3.- 

•7 h- 5 2 s'vite.n-soDT. m'<^ya-u'<m=L-y h 5 
2 8li::/7>5"^^<D^*;0^^fe??M^tc*6)^$nTi.^S 

h4 9 ed^^AXS 1 

h 5 2 8fwJ;-DTtz:^$n, ':f'y>^^^^ 

mmr^ z. t*tpitgT*-5, 

[0 19 6] Mmya—^^<Dnntmf^\Z. A-f/IT. 
.a-«;;h4 7 4tt, WiasP7 D- 1 t Wffll:? D- 2 COftlJ 

^a?7-^>7 5o, 7 5 2tt^ibtt.^mMy'^>5 3 o'&m 

^-t* >3 4 8S;iliaLT, I FU 1 0 a'sjli^LTji 
^mmo'tr-zya >lzmi!}^tirz^^f)m^^tirzi}^^i!)^ 
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- h 5 2 8 «*J^:in<v h 5 2 ^ ^(DXtiVm'^^^ 

10 19 71 9) M'f/'^J^MP:!-^;/ h©»iM 
^^^frO.--;/ h4 9 A'-f /IXSiJ^afa" -y h 5 2 

0 tl^agtClffliJbT. U-v'T.^' • 7 7'f-'l'E?IJ4 7 2 t 

«itg^- .y h4 7 8o-n ^^<r>=f-^<r»\^-=f-y^ («8S 

}t:£) $:$ai|-r-5. aw h 5 2 0 «0 1 

*nTVi-5^'t'tC*-51/>'X^ • :7 7 -f ^UE^iJ 4 7 2rt 

h 5 2 0 ttA'-r AX UT««g:i::^ h WM^T. 4 8 0 fC 
ilTi^lc. ffilfg^x-y hai;^;A*X4 8 2±lriim$n 
3tx-^?£SS?-r-5^'t^J^5^T-S. A-f AT. • -y 

h 5 2 0 »cwr*©JP«« SflH^-r > 5 4 2 sauT^h 

<^^^f^— y h 4 9 8 J:oTff*5n-5. 
[0 19 8] IV. {gSp<^ U$<J^:i:^-y H 
VMU 1 0 BCD-f >:5'7x— 1 SlCS^SnX 
VMUl 0 8«*fCVMU©JWDv'y^ • :i-'y 
h 8 0 0 trt^T FU-T. (c o n t e n t addre 
ssabl e) >^:'J (CAM) 8 0 2 jJ^^^J^StlT 
ti^. VMUl 0 8®-»W«lfigt^01 6C:/D-yi'0 

'^-T; ID(sIDC31:28]), {gffl^-v>#^ 
(VADDR (2 7 : 14] ) . ^—-y • :t7-fe-y h 
(PADDR (1 3 : 4] ) , *3 J;0^5J)? I D (r I D 
[3 : 03 ) iC^i-fJ^tlTti^. #)aiTHU7>^5r^^-r 

X'^— 7. • X— :^JW8 4 2rtC0 1 6<lW^i/7.:5'*^6 1 

:/;P^?lA*y7T (TLB) 8 4 4 €:7i7-feX-r-£>t^ 
Hl/XtbTffiffl^tl-S. 3 4 b'^y h • 7 h'UXtt 
l^^7 KUT. • rJ'yt^fll^S:^^ A*«y 7 7 8 4 4 

jt?-r^A-y77 • vi>7.^-^^-^t^fz^\z.^m^n 

-5. 5'i'(r-S6:-r-2>%«?i^^':3*^'&'J^. 18t*<yh'l@U' 
-J^T.'^mt'^^nWT h* 1^X8 4 6<D±&1 8 t-y KtbT 
»^n5. '^-v • :t:7-t<y his* I DttijST Hl^ 
X8 4 ewTfitl 4f'y NtbT^t^n^, 
[0 19 9] ^^\z-'^-t^h<r>1fi'r—-:f)\'%^\nvy 

7 8 4 4fr^O*^^)J^tl'^t. VMU^-St**iifil$n 
-5. MAUI 1 2{Iit(l^$nTViS^^^ 

. . x-:J';^jg^7i7-trX-rS«e3llOA'y 

->:x • 7jUzfijXA8 4 8 ^Sffl b;t VMUflSji h ^ >y 



7^ 

^, A>y->j. • 7;i/3'UXA8 4 8 «SfiE©lES'<— 

«MAU 1 1 2*^^Uv'7.5' • -k-y h "A" (DY-yyZf 

'^ICioTT^-T/JUg^lA-y 7 7 8 4 4've2|SnS. 
mMa)l'-5'>A^5-S-5i> VMU^-a:CT^1-5?l# 
g::b;'i^^« I EU 1 0 4tCJ;-:3TSIIfT$n-5. iS. 
10 i®7 H U'X7!»^e>i^a7 H \yX-^<D^iSkmmWlf^^^\^ 

[0 2 0 0] VMU*iJffllDv>yi7 8 00«IFU102 
I EU 1 0 4 t(Dy'zL7)V • -f >^7x — Xi:;^ 

•5. mmmmtrnmy-i >8 2 2'S:mAi'X, ieui 

0 4'vS|f>n, VMU 1 0 8A«7KUX^ei©fc«e)»-«e 

ffl^iltg-efes^:i*®«i-r^. UMm^Mx\-i. VMU 

1 0 8«'^tC I FU 1 0 2 0^^S*SrStt#tt^^<i 

I FU 1 0 243j;tKl EUl G4«^^IC, 
>3 2 8*5j;i;8 0 4«:igSbTil*S:»*T 
20 ^diTi^T^-g). <if5g7-^^7^i7^ir 1 0 0T«, IF 
U«fil5febTVMU 1 0 8 S:75'-trX-r«)::<i:A^T# 

^E-©ifS*. Hv'- (fiKffl^-) ^ffl^-f>8 2 0«l 
-pfc'tt-iM EU 1 0 4ICffi:^Stl^. 
[0 2 0 1] I FU 1 0 2^3j;0:i EU 1 0 4«*IC7. 

^'f >3 2 643j;yt8 0 8«:iii*bT. VMUftdPDv' 
•y 8 0 0 'Nil -5. $ e. {w I E U 1 0 4 «M*#^$iJ«? 

30 -r^fcfel-. -?-®7KU7.$:D— H • >'3>»: 
ffifflf'^^AV X h7 • ^t'^U— ->3 >tC^fflt"'<#A^ 

I DtiS^.'^— v • ^-C— Jl'Kti, CAMrL->yh8 0 

7-fe-y NtEx I D7^'-)l'H«»i^WtC I EU 1 0 4 

Ai^aj^icccu 1 0 6^2ie.n^. i^a^^-vts* 

lDy^-)VY\t. 7 HWX • >8 3 6*i!iibT 
CAMax-y h 8 0 2-^jM6nS. 3^;l/^?lA*>y 7 
7fC-a-r-5^>«A^l!.-::3*^^t, t>y h - 5-r><i:$f]P 
40 infiy-^ys 3 O^BAl^XVUVmmtii^yi; ' 

•y h 8 0 0 \zmm-^n^o ^(Om^O) l S bf<y h&<D^ 
a7HUX«7HUXm*7'f>8 2 4±liaj:'3$n 

[0 2 0 2] VMU$iJiiP>'>y;? • :iX-y h 8 0 0 

3 0*»e.t-y h*5j;af©JI?m*S<I^^^S:§tt 

-f>3 3 4, 3 3 2±tc:m:'3-r^. {SS-^^^U^^^- 
Sttti, 5"-y;um5IA-y77 8 4 4rtO'<-v • ^- 

50 ^X7-«-r'<T«3B;*^:'J«^^1-i:bT«©Sn2>. 
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[0 2 0 3] «^ICCAM3.-y h 8 0 2|^©x-^ • 
7—ZfM-m%VV7s^fmmfi>'^^ I EU 1 0 4*i|| 

«I EU 1 0 4A>^.$fJfail5-r>8 1 0, 8 12, 8 1 
4, 8 16, 8 1 8^iS*LTttl;^$n«). CAM:i- 

— rJ' • 3 5 4 IC^8^$nfcZ H U-T. • /N'X 8 0 8 €r 
MSLT 1 EU 1 0 4 7i^^VMU$iJifllDi;-/i7 • OL".;/ 
h 8 0 0 {c:J;-pT§«$tiS, ;:©7'-5'ttlS0ffllft:£, lo 

ft^tlB|B#lCA'X 8 3 6$rigfiLTC AMa--y h 8 0 
2'\Gill$n-5. -iE-CDiJSII, CAMO.- -y h 8 0 2|*9CD 

T, 7— ^T-i'^-^' 1 0 0C9i!j6tJ:t'<l/— ->3 >C9Pb1II 

[0 2 0 4) V. +-\' •>'>'3.^lJ^w^.- h 
ecu 1 0 6(^)5^- ^5' • -r>:$'7x—xic?^t-r-g)$(iiai 20 

tt, 0 1 7 (C^^nTl/i-S. C:W:®-&=b, 1FU10 2 
t I EU 1 0 4ffllrSiJ>«r©-f >^'7i-X;5«iS:tte.nT 
$ ?,»C^ilWICgiJ)lC0'f >5'7i— XdiCCU 1 
0 6tCffl,«$n, #^^7^— ^'feiiW^cJ&tCMCU 1 1 
0t«g«nTli^. I FU-1'>:J'7x-7.«7 HUT. • 
71'>3 2 4±{c2iai^n2>#»a'<-i^ • 7 Kl^:^, 7 
HU'X • 7-f>8 2 4±{CiitiJSn^VMU^m^-v 
•7H^X, tJiO^^JW^-f >2 9 4, 2 9 6±i£SiJ^ 

SIA'T. 1 1 4(i^^-fey h^ft^Sr I FU 1 0 2 tM^lJt' 30 

i.js^mym\t^\t.w^v'i >298. soo, 302 

«:iiiftLT, ecu 1 0 6'NiMf)n-5. 
[0 2 0 5] [5|t$tC. t)S7 K l-7.±mt^m7 h* 1/X 
• AT. 7 8 8 Srigft LT. I E U 1 0 4 'xSI ^nS. ® 
d<Ex I D«©riai^'f >7 9 6i£MS LT, I EU 1 0 
4©D-K/Xh7 - a- -7 htroWTSU-^tcSJS^n 
-5. 8 0 t:-> hti¥:^rfi]x-^' • ;n'7.HCCU 10 6*^ 

e> I EU 1 0 4ic:ai;0$n^, r-^^-i^^^' 
10 0 o»jiiiis««j-ett, T(4© 6 4 t'>y hm^i!)^ i e « 
ui 0 4\zj:-:>rmm^n^o ±8 o t*«y h • x-^te 

iiA*7.^&CCUl 0 6f^-C"fiefflT#SJ;p»:b. A^tP, 
-y-jj^-h tXli^Wtt, *7— ^T-i'^-v 1 0 0©§l^ 

-^'iS!S6 6 0$S5M-r-S>c:<!:ICj;-pT, lEEEfilP 
7 5 4(C2(S|5l-r5f?«|/M8:;iiCD:t'^U-->3 >^^:^- 

[0 2 0 6] I EU$iJW-1'>r5'-:7ji-7.«, S*, m 

SriiUTSlSi^n, 3IMW»C«I FU 1 0 2 tJctjTfig so 



«). mmmismti eu i o 4(:j;^&ccu i o e^^ 

07i7-fe7.ii#icteji$n^;\*-f hSc^it^LTli-S. c 
niC*fLT, ^-^ffl^^A-iyS^i 1 3 2C0:^Tro7i:7-fe;^ 
ttH>eL;/S: 12 8 t'.y h^fT"— ^ • 7x-;/^ • 

[0207] CCUl 06 H^^^Jffl + i- yi^u-l 32t 

y'^:3.Mmmm^m?iTi^^. vfrnr—^T-Cf^^ i o 

OTtt, ^^ffl^-v-yv-n. 1 3 2ti2 5 6<1<75 1 2 8 t* 
tC;5:-r>Tli-5. 5^— ^'ffl^^ .yv'j. 1 3 4«1 0 2 4P 

<0 3 2 t*!y h*i'7-h*ox-5'*:^ vrt^mm^mfL 

1 3 4©rt^*^e,IPNf(CMJ£T#;il,i#^S^t7'-^' 

s*«Mcui 1 o\zm^n^. ^"^m^^yi^zi-ifi^ 

7s 2 8 h'-y hi|i«!)a7 K VP^Ii^y Y • 

A-7.8 6 0 <&igE6bTMCU 1 1 OJCiS^n-5. I 
D*3a;Z>'CCU 10 6 iMCU 1 1 003^-^1^— ->3 > 

*i8S-r*jtje)<7)3i»D»jw(i^tt$im7-f >8 e 2±i: 

iltti^n^o MCUl 1 0:<)^MAU1 1 2 ®!kJ.S;i^|X 
0 7^-tXi£:ilSt'^i, 2 0©jlig?-r-5 6 4 t'-y hiH 
5^— 5'€M*^ifia^{CMAU 1 1 2*ib^^ffl^-v>y v'i 
13 2'sff*5nS. 2 0®e2l*«i£;«MfC^cS©«, 51=^- 
^ • 1 3 %mrM7-^7-^^\ 1 0 0T(i, 6 4 

*iMCUl 1 O^ilLTii^SnSt, S*^-^U'--> 
3 XD^Mf {Zjtl^^tlTlifcS* I -D^Wm^y-i > 8 
6 2 Sr^e^LTCCU 1 0 e^sii^^n-s, 
[0 2 0 8] ^— ^'ffl^-f >y->i 1 3 4iMCU 110 
<t©PBl©x— ^'iKii^t^U— V3 >«, ^<^ffl^-\'«y-> 
j.«ejM:t^U' — i>3 >i{a{^l^i;T*-&. X — ^' • O 
— KtT. h7 • ->3 >{i*-A*-r h<&#MT# 

^<DT, ±3 2k''y h'HCDifeS7 K 1^X75^7 h* • /N* 
7.8 6 4S:<SSLT, MCU 1 1 O'sit^nf), -f 
7x-7.$iJiW{I-^i^*E X I Dtt©JW^-r>8 6 6<£: 
MSLT. eit^tl^o jK*(^0 6 4 k*-y hilex-^'fe 
:5'ffl4^-\' '7 va. • nTs 13 8 ^igS bTfT-^n 

[0 2 0 9] 

mmoi^Mm] liStitgR I S C^^-xiLitv-f /7n 
ya-fe-y-y-- 7-+xi>5"-^'«a±Jcitt?;!b/ifflt)-eS 
*feW©7-+5^i7 5^^trJ;ntf, ^-^^rMi/fJ^I: 
l^fTf^CiA^T*, ^1'><i:^'-y*-y h^h^T, h'J- 
A<DyU7x-y5"^i}^^ii^lgS:&SlJ.^r^r|g^^. *5J:lX:/ 
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SWT. ^BtC|g^3n-5-7-»ttffiro4*}H«:iES6t*(l 

[01] :^mm^M^t^-^^ C'UZfa^y^ • 7- 

[0 2] 2|s:fE^<D^^:7x'>^ • hS:*-ri¥iffl 

[03] 2^S!I^<d:/p^^A • :^'i'>:S' • Pvu';^ • 

[04] -yuif^A ' :^'y>$' ' y'—i'iiMWM^u 

[05] i^^^CD^^Hfra- h$:^-r®BS:/D-;/ 

i7 0T*S. 

[0 7] i:km^U':^7.i!'(Dnm^:^7—'y^mm-v 

S^T0T*S. 

[08] *:5§B^©S<«j5£pI^??»i/MS:,'SRZJf2;^S3S: 



[09] *^93a)3:^y-;V • UvT.^ • -t^ KS:0 
JgT^-r0-C«)-5, 

[010] *^wcci^^^i^fT3.- >v hoi ^sissaa 

[011] j^^m(D^^m'n:i-~y h<D i :knWin^^ 

[012] *f6l«©^^^ffa- >>- ho:^-;PSI)¥x 

[013] *^^OD-H/7.h7 • hSr^T 
10 yp-;/i?0T?fe-5. 

[014] *5!W«):t'<U-v'3 >(BJ?fS:*i"^-f 5 

[015] 2|s:^Bj<D(S3B;A^:U$!ll|:3.— h**"rflS 
BSyP'yi'0T*S. 
[016] 2|s:5!iq<35(Sffl^^:UKffll7;U=fUXASr^ 

■r:/py;^0"e*So 

[017] *^B;5(D^-V'>j/->aL$iJiS?a.->y h«r^-rfB5 

a§:/p-y^'0Tfe-5, 

20 1 0 0 •7— =^7^i7 5^-v<DlaM, 1 0 2-(ifr'^7x-;/g^ 
. ZL-y h ( I FU) 

1 0 4-^^llfT:i-';/ h (lEU) , 10 6-=^-vy 
->i$!lWn.--y h (CUU) . 1 0 8-fi«^^:U 
-yh (VMU) , 1 1 0-^'E^jmn::i--y h (MC 
U) , 1 1 2-^^:'J • 7K • h (MAU) , 



[0 6] 



550 



[ iii! 



558 



518 



j: 



554 



S60 
2i_ 



558- 



552 



556 



3^ 



SEL I 



554 



552*- 



I3R0 


I7RD 


I2R0 


I6RD 


11 RO 


15R0 


lORD 


I4RD 







(bj 










17 


16 


15 


14 


13 


12 


11 


10 



[0 9] 
fc(311 



r 



574 



rc(01 
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[mi] 



J 



5f 




CM 



Si 



5? 



Si 

VJ2 




o 
o 



•VI 



i8 



ID 

















> 




s 













CM 



8 



2 




3 

lU 

»— • 
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m2] 

CLK ^ ecu 10 OUTl3.t»l 

290^ 294^ ecu ID INp^l 

J.1^*Z ^- r~^^CCU I READ 

ecu I BUSY 

: i ^300 

T ♦ I U-^CCU I READY 

"TO Tta 




£^1^ PADDR 

/ VMU 
^ — ^ VAOOR 
[31:14] 

r , VMU 
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ims] 



324 ' 
CCUPADDR- 

326 - 
VMU . 
VMADOR 



552* 



364 



OPERAND 
DISPLACE" 



-T*ll -7, 


. 


PC 







r3B 4 



37 



/I 



370 



PFPC 



PC 



RETURN 
ADDR 



55^ 



355 



7 



35? 
ABS 

345 ^ 



REL 
7^ 



TARGET 
ADDR 
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[Claims] 



[Claim I] 

A computer system comprising- a main memory bus; an input-output bus; an instruction 
processing means coupled to the main memory bus and the input-output bus, having a 
means for acquiring via the memory bus instructions to be executed that are in a 
predetermined, programmed sequence and one instruction of which includes a register 
reference, a means for storing data in plural registers including a predetermined register 
and a temporary register for storing an out-ofsequence execution result, an execution 
means coupled to the instruction acquisition means for executing instructions via one of 
plural functional units and addressing the data storage by the one instruction to the 
temporary register when the instruction is executed out of the predetermined, 
programmed sequence with reference to the predetermined register, and a retreat means 
for retreating the executed instructions according to the predetermined, programmed 
sequence; a bus means for providing plural data routing paths among the predetermined 
register, temporary register, and plural functional units; and a control means for 
controlling the bus means to transfer data among the predetermined register, temporary 
register, and plural functional units, characterized by the fact that the control means 
executes the instructions concurrently and in parallel and controls the start of concurrent, 
paraUel execution of instructions provided that the functional units are available for 
processing data. 

[Claim 2] 

The computer system according to Claim 1 wherein it comprises a means coupled between 
the instruction acquisition means and execution means for buffering the instructions. 

[Claim 3] 

The computer system according to Claim 2 wherein it comprises a means coupled to the 
buffering means for immediately decoding a buffered instruction. 

[Claim 4] 

The computer system according to Claim 2 wherein it comprises a means coupled to the 
buffering means for immediately renaming the source and addressing register operands of 
a buffered instruction. 



